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An optically active 
compound represented 
by general formula (1), 
a racemate thereof, and a 
pbarmaceutically acceptable 
acid-addition salt thereof, 
wherein R represents either 
a C1-C5 (nn)saruraled linear 
or branched aliphatic group, 
or a phenyl group which 
may be substituted by one 
to three substituents selected 
independently from the 

group consisting of halogen, C1-C4 alkyl, nitro, amino, hydroxy and C1-C4 alkoxy, and the asterisk represents an 
asymmetric carbon atom. These compounds have a remarkably high NMDA receptor antagonism as compared with 
the conventional aminomethylcyclopropane derivatives and are useful as a cerebral infarction preventive and an 
ischemic disease protective. 
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2 o ;;' 

y©#ftT, * /v- * ~ A' ^ 7 K » &l Tiff ^ 

/\7>f K , fyvxyx/v^s/VAT'f K ^ T* * ;V * ;w it L 

-C5£ (l 3 ) 




(13) 



CO N 3 
I 

NE tj 



# [£AT, rr.5?Kfr (13) J b%fj~ ft") & #5 o : 
(13) KT. 

(14) 




(14) 



NEt, 



£ £ ft 5 7 S> K # CWTs rr-^Kft (14) J t^-f-^) 
KTv'Kft (14) £ , i^yt? b !l 7i=/l'*^7>f 

5 ) 
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2 1 



CH 2 CH* SePh 
/ (15) 



NHi 



T?«^57?;ft [ » T , r r ^ / # (is) j t*t5) 

Sr W -5 o 

y # (15) Sr. «t U JKK * ^5 «fc 5 

t^^lis^^tt, 7?;# (15) c7^;y ssnftft 

IStftiLT, S (16) 

H 




CH 2 CH 2 SePh 



(16) 



NH— R* 



,v # [ & T * (16) J J:»t5) ^15. 

&±u-)Vfc (16) £ , THFfCK^^HtCt, iS 
Bffc**fcRjfcStf &±U-/Ufc (16) 0 7*= /HE 
l^^/Vi?rKMllt, * (17) 




CH=CH 2 



NH-R 4 



(17) 
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2 2 

# (StT, r^7 5/ ^ (17) J i#t«) 
&^£*l*:T$y# (17) ©T$/fttt*«r, 

ifefc J: »J K*{t LT, R«sif = /HT*fc5@K{b^«! (l) 
tfs ft & *l 5 o 

7/Vft (4) £ SIS * * 5 y ^tfflSlERtefifcT*"* 

* i» o H -8- ^ , ^^ft^f;v^^7f ^fcTHF^S^g 

5 r t^Tf 5. 3i f^v/*;^^;v.ff;vy J- J* (D £ ? 

(4) C*tltl~20fStffl^5lH5tt5, 
7/i/ft Kft (4) i>?>7/V3- *W (10) ^ O g j£ > 
# * L < M: K 7 >T T >f * ft *1 T » TA*=t 
y^fX^STtO. 5~10B#PBT 2 fT^9-t^-C#Sc ±15 
2 ' #©3fc#BBeogfc 5 2 lOT/l'a 
(10) 2* ft t> ft * # * ■/^y/i'f (Ofift§:ffi^5*7A 

lot, IS, 2R03tfffit*ro7;Vft Kfr (4) 
-fit JB L it & & « > IS, 2R, 2' SfccfctflS, 2R, 
2 ' R O^ffitt^OT^ n (1 0 ) t>n5„ 

T/^-^v^ (10) ^b^t-^* (1 1) ^<Dfcfo\Z. 
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2 3 

faT >\<=L-;v%frmtf bti, &T (10) OS* 

Cf OfStiV^r N a BH.tt^ 

T /vn (10) ICMIT 1 ~ 2 0 te^S/B V>5 ^ k & 

fir ft 5 £ 3ittfi*»T-C3te#3ilfT t5. 

(1 i ) © 3 &07K$£0&gHfc£J&K*^-C, 

g ^ # _ ;v # (ii) G>a*fc#l'"C5-'5 0ffiP*;gV^ii 

>fKft^as*rf6>n, t£^-^# ( i i ) k:#lt i ~ 2 

Of Siffl^sr t.^t-tSo © R J& tt - 8 0 °C ~ 31 ffi. 
l-CO. 5 ~ 3 0 B# M *T ft 5 d fc tf s -C- # 5 # * # *.U < ft* 

r. © J: 5 K It 3 ^©tKKS^^H * ft^ (1 
1 ) j»b7^K# (12) ItTCOT^a-A' 
ft (5) fe T 5? K # (6) *#5S^fc^»«Jl^C** 
in J: y fir ft 5 i t # X t 5 . 

7 5?K# (12) © tK m £ 0 « « * . x. f n A- g 
©J&Biffcl*, * 9 J - /H*<0 R J£ » jfc * , # £ L < J* T /v 

j:yfffc>*L5. ±ia©RjEStta*tt*a^* o. 5-301 

IB fir ft t> ti £ o 
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2 4 

±15 <D &'& X U % S> tl T = - 7^ wf i S O|- i 7 ^ 
* = /Mb K ft ffl £ *l 3 * * * = ^ ? ^ K © # * L I* - 
fli t L T fi h ^ /V * n 7 >f K 3 s # If b fi 5 • 41 * A- * = 
'rs 7 4 K I* , tt7i?K# (12) i:*fLtl-20§Sil 

K ft (12) <7>fi£K# I t 5 ~ 5 0 fflFifc & 3 «^T«8 
T$y|±, K7J?Kft (12) ©Iii:*tltl~2 Of^I 
|V^:H S TI5, C OgJ^li- 2 0 'C~&ffim.BtO&Bt 
0 . 5~3 0P*mf?fcfc>ft» 7/i'^y^^^lTt{T50 

T^Kfr (1 3) ?r 7 1 - ^t V - /Vft 1 1 7 ^ Kfr (1 
4) £#5;>7&ti:, ^7 * = *5> ir i's K&£/&*£j!&K&*? 
L fc & & £ bfcNa BH^^JDiT^f i: t > £ tlfc T 
K# (13) S:H^*t5CtSr&tt5. K T /w =r ^ 
*«KT-efT5fl?*#*tVN. 7S?K* (1 3) & 7 * .= /> * 
W = ;HHIT7^F# (14) «r»5KJfclw£V^-C, /B V N 
ixSKJ&i§£££ Uli, 00 /v^ote&T/v- 
n - # \f £> fi Z as , R T S? K # (13) l:^lt5-5 

i?tu=KHaBH ( t05^«!H:> * T 5? K # (13) 

1-2 0^Stffi^5rtiS-e#5, 
8 0° -SllSOllT', 0. 5~3 0l^raff^fc>tL, 31 
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2 5 

T v 5 K ft (14) (15) & # * E fS # V* 

T, T K ft (14) a!)7x=;^?7^iroW< 

2O~100ti:T0. S^SOKUBfTfefctt*** £ fi T 

0 tf 0 y & 7 S> K ft (14) Olil:»Lt5~50« 
S ffl V N £> ft , H7i=/V*^7^li^7^F# (14) 
KStL-C 1-2 OflF£*JBV^;h^ T X* = 7 tK til* T *J K 
ft (14) ©ltl:^t"Cl~l 0 Otefe^^S c t ds-et 

So 

t ^ y ft (is) ©V ^ 7 ^©7^; 
{k*ifetra«©**fe"T?.ff*?^*- fli^tf* K7?/s (i 5) 

©lil^tt 5~5 0fgIOi*^^OD^;?yf ©gf5 
»«£t»"C, ^T^yft (15) K»ttl-2 0«St©5? 

ft (15) i:^^^:^lt^HJCS:^-20~100 o C-C0. 5 

ir w = ,v ft. (16) o»ftl:i l JftS75yft (17) £ 
#5KJ&K£v^T. /Bv^:ft5RJ£&&te^-fei^/vft (1 
6) ©iIi:MLt5-5 OiglX-fci. R -fe v - /V ft (1 
6) tig^lbTK^t^Sitii, & ir w = ;v ft (16) i:»t 
TifiSMfc**** 1 ~ 1 0 0 te^g-t-fc 5. r<£>£/Sli, -8 
0 ~ 6 OttO. 5-3 O^MlT*Ki:^T*t 
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igr$;<$ (17) or s / softKSoftftfctc * U 

{k-t-5^fti©*StJ:yfi ; fc*L5. A it ff t - 7 Y * 9 s * 

# -/v&vj&Mik ft, &&^T5:/# (l 7) ©Iti^i 

X 5 ~ 5 0 jgiO Z J -/W^OK£&& t f 1 , t£4%WtT * / 
# (17) l:»LTl-l 0 0«Si®H7/Vtn B£&^ 

*>3 B (1) wOEJfctt, - 20-1 

0 OtTO. 5 ~ 3 0 m ffl ft * 9 w £ # t? # 5 o 

o , mmmw* v v ? ? j - (hplo ^iaot 
tzmmvx. m&Rfo&ii&T mtto&z^o 

^•feffci) l±, S#J±¥lKi*:1\ tot* ( in sit 
u_) ^OS^HitKiiK'tS. *fc, *l tf> * P£ ft 

KflfctiMt-fr* (l) <o^m, fcJSL £ itfffSi: J: t) ff 



2 7 

frtf S £ i: J: Ufckfta. S#*fc»*^ 
ft** (1) fc*n n#^**©#ft*tt**««Efc*#l^ 

&7kT?¥S5ft Ufclt-r ja-ySifcltfJBfc*"*-^ ^ ±!E&7K 
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2 8 



? * * V* ( 2 ) 

«- y f- V & *s ^ f- A* T 5 K 

t K n * *y ? f- /i>W ( 3 ) 
T fr? t Kft ( 4 ) 



T ;Vzi—;Vft. ( 5 ) 



N a N 3 



T 5? K ft: ( 6 ) 




BMb*ft: 



31 7C S — 



^ h ( 7 ) 



( 1 ) 



7;v3-/>fl ( 8 ) 



*- N a N 3 
T ;> K # ( 9 ) 

fcit® ( 1 ) 
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#3&PJ£Mfc£$ (1) , ^coyirSfr, * 1t\*Z ©I^W 

BM. BUM, mm, *V **s^M*$<nmmx. *fc, 
& o h tiz i tt it. lzbZ-&, fL*£> 

a o jR 3# SO ; *;vt^'>^f-^t;vn-^ot h y ^ a ifc 
* fc ft # * a £ ; ^t7U 

ffi ; * ;v * ; t F n 3f v 7* n tf/v^f ^tA'D-^, * ?- 

v y * ; ^yai^v-v^y = - * 'fc if # e> ft s „ 

(DJ yy^;v*y7 5 KR*ffSr-lRI- 1 "-8 Oil 
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3 0 

'* fe , SpS#*»*0 fc «' * 0 . 01- 2 0 ii % 

■H-"*»4 t'^rira^s ©#se* t ^. 

m -j- S fc * K: A* * fc « ^ A- =» - ^ * w m o »K * as in b 

&i*/B©5gsfcig#j t itn, as®*, y k#-< v« 

f± 0 . 1-10 i b-C©*»8«Mfc'fr4fr«: 

# -f x y^Z-A'tfO'frflfcttffi : SUfcjW : &##J ; ^ <E 
#J fc £ * *. S w i *s T? £ 5 o 

ft#W«^*^fc 5 Stt^^Sr1--T?^3zE^fc**l 

Z>ZbftXi*Z> 0 
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3 1 

aoa*©ttJt*Ki-5^*t , 5 a5 » -j»i:o. 01-60 

mg/kg ( # M ) • StfcS. #tc, finS:#G>»'£fctt» 
0. 02~60mg/kg • 0 U < , P 

0. 01~20mg/kg 

&fc* * & tf> to £ (l) * fctt* om^toKft® Zti 

ffi L fee 

(i) ^ y h±m&wmm#<»m& 

SDZkm&yyh (200~300g, 5 EE ) 
■f fi^ 9 < »S U W -n?T7k?ptfcO. 3 2M||^I 

4. 0 gt-$)ofc 0 - tU-lOmM 

f zi't'^^^y-N' -2-^^>'^/^^>'^7K^^ (HE 
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;,- 3 2 

PES) ( p H 7 . 4 ) 2 0 m 1 £ JD A ; ' * VSf >T ^ - 
( 5 0 0 r p m ) -C^t^^-Hfe, 

( 4 8 0 0 0 G, 1 5^, EtTOl'L^lltttt# 

^tK 2 0 m 1 X'ftnmVtCo r * J3B & ft J8I £ F*i £ 

JI^StJ t IS)l!i^ty7k2 0 m 1 tS^f L, 37tf 20 

ImMxf I/yi?7$y|lR§6 (ED T A) ^l lO mM 
HE P E S ( p H 7 . 4 ) 2 0ml X'U&m U, 3 7tt'2 
0#IB«»Lfc«* £ 'L> # fit J; »J it SE £ & . lOmM 
HEPES (PH7. 4) 2 6ml 2ml 

(2) 3 h-mk 8 o i %k-erv&mm<vm%:Jjm 

±C"CW»Ufc9yb *tg&®M® 2mU 
aO^H^OilLBfl L, lOmM HEPES (pH7. 

4) 3 0ml^^P^-C%^Ufc o £©#&JK&5S£?#»L, 
^^tlfcet^^lOmM HEPES ( p H 7 . 4) 30m 

£ lc 2 U , # bftfci£i££ 1 0 mM H 

EPES ( p H 7 . 4) 6mltSi?lU 3 H -MK 8 0 
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3 3 

znmWiftO. lml (t4bt>, 
m) . 3 H-MK801 (-^^ D i zoc i 1 p ine, 
( 5 R , 10S) - ( + ) - 1 1 - t 

Ko-BH-^y/ [i. d]V^n^^^^-5, 10 
-^y] CtKB, =-3. — f y ^7 ^ K • ? ^ t'TttlK, it 
gft2 4C i (888GBq) /mM, fl8l4nM] , 

? )\>9 % >m (%i&mg. io- 5 m) &kvrv*>> 

f lCM) SriD &■& 1ml t t"C2 5tt'6 O^fS^ 

^ItM (Wha tman GF/C. ) ] £ ffi ^ T Sfc 51 * ifi 
L,'*«*l OmM HEPES (pH7. 4) 5ml T? 2 

u^tifc. #nftJi££-fB{i, ^^v^^y^^ (pcp) 

l> T g £ L fc „ s H-MK8 0 1*|-a-|5a*^ (%) «s & 
fc-frfcT? h £ (A) ^«^fci^<D 3 H-MK8 0 1 

( 3 ) SO 36 3£ & 
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^(Dm^^^ff^^tl^mHMm<O s H-MK 8 0 1 

m i 





3 u y V Q n 1 & 
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<£&(&lX~hZ>ik£® (A) <£ USfetS^NMD A^lfrfe 
Lfc^ot> (1) . tOt7?ft, £ 

jg £ II jfe 5 fi: & O 7% jj 

T, # 31 £> M it #J o 
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3 5 

hti:, im&mmt uo (r) - ( - ) - = 

(•yfri^t KB>*/^f^#o«i) » #%#J3 (t Kb 

£4& ({t^4fc 6 a , 6b) «fc tfUJSfll 2 C#$g9§ 

©ft-frfc (tt£-4&6 a, 6 b) frh O^ttflpik 

7 a , 7b) ©BaiJ Sr*1". 
###J 1 

(1 S , 2 R ) -1-7* — A"-2-fc Kb* 
^n^n/<y*/u#v»i*« ( it & <&> 1 ) 

7 K !) n 7 U' 8 . 58g (0. 2 2 m o 1 ) £ & tK ^ 
yfy4 0mll:lSU £ » on- 
ftflT, 7x5^7t hsM)/H 1. 5ml (0. 10m 
o 1) y2 0ml i:02l^^t&iTtfc 0 $5 

3 mwmWLIto K&fcmfcttT (R) - 
(-) -i^DDk K!)^6. 8ml (0. 087mol) 
tt^^Vf y 2 0m 1 t©i^^ISriTtfc. iTI^T 

R Jfc & £ » 3i ^ y - A- 2 0m 1 ft&Tfil N-KOH7k^tl 
OmUJPx., 1 5«*llliaiJtfc. K Jft ?K & * ft 



WO 95/22521 PCT/JP95/00254 

. 3 6 

T 12 N*B*-T?Bttt ic t fc'ft , ^JE«^tfe„ [£& KM 

77-f- ( ffi- S& ^ ^ ^ : ^3riJ->- = 1 : 3) \ZLX*tm L> £ 
£$##3® £ LXit&Vo 1 (10. 1 g , 0 . 0 5 8 m o 1 , 
Ifc m 5 8 % ) £ ft fc „ 
#%« 2 

(IS, 2 R ) - 1 - 7i=;V-2-t Kn^f^^f/Vi/ 
* n 7 d /■? > N , N - i> a: ^ A, jj ;V # * f - 5 K (fc&Vo 2) 



*;xfA/75 VI. 7ml ( 1 6 mm o 1 ) i - * 7k X h 9 
tFn77y2 0mltOS^j|jKlI 1 0 
tC^iT, 1. 6 4M7*f;H)f no^^fy^tl 1 
ml ( 1 6 m m o 1 ) ^STLt> J) f 7 Av^if 5 ^ 
SrfUMLfCo C<D&#UC, T/V=r V^CJfET- 7 8 "ClwMT, 
1- 7 g (1 Ommo 1 ) <D & # &} 1 "C ft it & «3 1 £ £t * 
x b 5 t Kc77V20ml iO)i^^I^lTtfc 0 IT 
»7«, iRlififtfcT 2 B3P|HJ8iS# Lfc&, frit ft 7 

3k'<k, « it K: * JO *. , St^^^/VTttttl t , ^frtlJi&SSfn 
£ i£ 7k T* gfc # L , M7fcWE»^hy^A{t-C«;j»L^^, ^JE 
jft <g L o j||St:^!)*^;^7A^n7^77^ ( f£ 
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3 7 

K^f-* ■ = i : i) -e*?mL> Mfefaft&ffib 

Xit&y>} 2 (2. lg, 8. 7 m m o 1 , H5t^87%) £ # 

fee 

#%#J 3 

(IS, 2R) - 1 - 7x-;v- 2-*;V5 n7"n 
N, N- ^fvWtf/V-tf^f- 5: K (4t&®>3) 
t^f D/V^ny/f KO. 55ml (6. 40mmol) 
b*kfoi>* o d } 9 is A m 1 t OS^SMC, 7/V=ryS« 
T, -7 8tCft^T, 5?>f ^^****/K0. 9 1ml 
(12. 8mmol) ti*^^D D ^y4ml tOS^ 
^jS^«TU 3 0 #|g|Jf #Lfc*£, ISIt' 8 0 5 mg 
(3. 2 6mmo 1) 2 t^fcft-^ft 2 i 

5^Il:MJ3if^75yi. 9ml (2 5. 6mmol) 

til h y ntaHL 

7 A - (mm^^^ ■ ^ 2 : 1) -C » » L , S £ 

A <0 ft £ *5 3 ( 7 9 1 m g , 3. 2 2mmo 1 , 9 9%) 

4 

(IS, 2R, 2' S) - l- 7oc-/v-2 - ( 1 — t K 
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3 8 

n *%/^*f- ;v ) - V f u*7 u -y N , N - i? ^ 'j- fC $ /V j|? 
*t 5-K (tt£<fc 4a) ft J: 

(IS, 2 R , 2' S) - l- 7i=^-2- (l-tF 
O 3r ^ 7 s n f ) -</^07'd/^ N , N - a: ^ /V % 

a?*-* ? k (ft^* 4 b ) 

3 -Cl&fcfc^* 3 (6. 5mmol) £&*^h:7 
t KB75>40nl iOl^^SC, T /V- =r ^ £C SfE T , 
-20riJl^SPT> if V = -/H** ( C H 3 M g B r 

Jfc«C 2 H 5 MgBr) (1 3moo 1) SfJOi, 2 Bf ^ & 

*7^^7^77^- : 2) 

' CTiflilL, ^!)^t-/HtIitTCH 3 MgB r^ffil^ 
» »Hfc * 4 a ( 6 . 0 m m o 1 , HX * 9 2 % ) £ , C 
!H,MgBr&ffl^t*^lift^«l4b (6. 4 m m o 1 , 
JR * 9 8 % ) £ # fc „ 
5 

(IS, 2R, 2* S) - \- 7^~;i>-2 - ( 1 - T *J 
Fxf^) — N , N-^xf nyn^y # /V *K 3f -f 

^ K 5a) fe'iU 1 

(IS, 2R, 2' S) -1-7^=^-2 - ( 1 - T *S 
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3 9 

K^a \f;v) — N , N — v 5 ^ ^ Z/ # v If v > iJ A* #f * 

t5 K ( ft # m 5 b ) 

##*MT#fc<ffc'£*!!4a£J:tffl:'£4fe4b (3. 8mm 

ol) t**';>f^*^A75 KlOnlKIIIU - ft 

K*ftT7i?ft:tf.!l (72mmol) > 

* * 7 y (1 lmmo 1) » m&ikfiiM (1 lmmo 1) 

* m in x. it % , gt&KML, 3 R#i8jsi£# l*:. £&m> » 

&&$JET§£L, ^S(-t(c^JD^, ftS^f-zvett W tfc, 

y= 1 : 5, 4 b b fritmfen&m^ 1 ?- ^ ■ ^ 

* f - y = 1 : 9) T » JK L * 4 a f> 5 a 
(2. 5 m m o 1 , & 6 6 % ) & , <fb £ 4 b j&» 6> ttfc £ 

ft5b ( IR * 6 2 % ) * ^ o 
HJg^ 1 

(IS, 2 R , 2' S) - l- 7a-;W-2 - (1-75 
y^^/v) -i/^nyn/O- N, N - f J f *> # * f" 
5 K 6a) fiit)' 

(IS, 2 R , 2' S ) -1-7^=^-2 - (1-7; 
S -7 u V fls) - *s # n 7* n /< y N , N-5^a:^-A'*/Ht?* 

# # 01J 5 # ft ^ #3 5 a £5 £ tHfc 5 b (2. 1mm 
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4 0 

0 1 ) <o&* f ; ( 1 0 m 1' ) " * « l" 0 % 'P' d - # * 
44mg^Dt tK If # * # H & t ^ m T* 1 1$ IS ft # U it . 

%Vfrl3 7J*>7wY>f774*- Ut&Qj 5 a a> fetiyb 
^fi^anjjwVA : ^ * / - : 7 ^ ^ = t 7k : =1 0 : 

1 = 0. 2, ft^ft 5 b bllt jlStt ^ d d : 

Ty*-T7k:&=6 5 : 25 : 1 : 2) T 
*&*t L, fc<£& 5 a 2» €> fifc-frfc 6 a ( 1 . 7 m m o 1 , M 
18 2%) £ , 5b^5> rifb-e-fc 6 b 9 5 %) 

£r ^fr /c 0 
HJfefll 2 

(IS, 2R, 2' S) - 1 - 7 sc. -}V - 2 - (1-7? 

J=sl^;V) -i/?u7*u/<l/ N , 11 - it A? # A* * I- 

s; Kttfttt 7a) £ «t 

(IS, 2R, 2' S) -1-7^=^-2 - (1-7; 
/ 7*d tW) - is ? u y p ^ N , N - ^ ^ /!/ io fi> * ; 3r 
f- 5 Ktttttt (te£«5 7 b ) 

-f;r^£8HSrj!gD i a i on WA-3 0 ( 0 # @ , IS 
fc£tfc«) ^IN-NaOH*i^T'teif, @ * T' i!fe # 
t , * L fc „ $ £> , lNltf jftll, 

3S16«l-C»fc{fc£fc6ai3.fctMfc'&*6b (1. 7mm 
ol) Sr#*^BB*/UAt§«L, N-Na OH 
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4 1 

6ai^lift^»7a (1. lmmol, Jfc * 6 5 % ) £ . 
ft^*6bi>{)lift*»7b ( JR * 9 1 % ) 

±E©##« 1 ~ 5 J: 1 2 -CIE* Lfc, (R) 

- (-) -xt^not K!)y^tiJ?II^tfC*?lil©ft 

£4& (ft^*'6a, 6 b) & xuztibvmttmm. ut&® 

7a, 7b) ZUm-fZ 7 n h fc^t-^l". 
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i ~5$$x xmmm i ~ 2 <p ? n h 

0\ /v H 



+ — 0 =^ 0 
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Ph /N^.- 11 > Ph A\2,- H .H 



1 



\ 

NE 1 3 NE 1 1 



CO OH CO 

T_ J._ . 0 



2 3 
(IS. 2R) (is. 2R) 



H /v H 

Ph /\2.- R Ph /\2.- R 



cht — - r^-"^- ch r — - 

CO OH CO N, 

NE ti NE ti 

4 5 

(•IS, 2R, 2' S) (IS. 2 R. 2' S) 

4a R=Me. 4c R=7*ohVU 5a R=Me. 5c R=7a&i, 

4 b R = E t, 4d R=-T./7"f-;u 5 b R=E t. 5d R^-jyf-ji 

(IS, 2R. 2' R) (IS. 2R. 2" R) 

4e R=Ph 5e R=Ph 



f^*^ CH2* — r(^^ CHV 

CO NH, CO NH 3 -HC1 

NEt, NEt, 

6 7 

(1 S. 2R. 2' S). (IS, 2R, 2' S) 

6 a R=Me. 6 c R=7'atVU 7a R=Me. 7 c R=7'ahVU 

6 b R=Et, 6d R=W7^U 7 b R = E t, 7d R=^77'^U 



CIS. 2R, 2* R) 
6e R=Ph 



(IS, 2R. 2* R) 
7e R=Ph 
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4 3 '/_;;■;;;;■ 

_b ib o #= % i ~ 5 ts «t Tfmi&m i ~ 2 -e# ?)Kfc^ t^i 

tf>$m^&i>§*^? h/KD#lT*£:££x II C © * 2. B • /*V 
5. 

gift, # # #j 6 ( # # pa 4 -e # t ^ - ^ # Uk&W) 

4a, 4b) -ir h it 3 . 7 h 

K#©&:£) , mt&ms IT v> K#J& a <D{fk® (it 

■frft ( -ft -a- m i i a, i i b) *»e>**te>o»#io* 

*12a, 1 2 b ) ©»3t) *mlTo 

6 

(IS, 2R) - l- T7;c=A'-2 - 
8 a ) £ «fc IF 

(IS, 2R) -1-7j^^-2 - 
AO - * n 7" n /•? -y N , N-v^^/V^A-^^rf-? K 
( it & ® 8 b ) 

##^J4t#f:ft^*4 a Sit;il:^fe4 b (5. 4mm 
ol) t#* } ;^BB>^20mli:»*l, I^AI! 

9 m m o 1 , * A"* » 7 — S/-^^4A (0 
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4 4 

> = 1 : 2) Ct^Il^ it&® 4 ai^lH^fe 8 a ( 5 . 
2 m m o 1 , JtZ * 9 6 % ) Sr , ft £ *J 4 b 14 {t £ 4fe 8 b 
( i|X m 8 7 % ) & ft o 
7 

(IS, 2R, 2' R) - l- 7*n/V-2 - ( 1 — t K 
d 3f a: f - /V ) - N , N-v^if ;i/V^n^n/N'y ^ /I/ # 

* f- 5 K ( <fc ^ « 9 a ) 8 J: 

(IS, 2R, 2' R) - 1 - 7 = = A- - 2- (1-tF 
n ^ v- 7° n f /V ) - N , N - v 5 at A> */ 9 n :/ d A is jj ;l> 

* * ib S K (ft^ft9b) 
#%W6fflfcft^«l8 ae±tfft^*8b (3. 7 3m 

mol) H*l*Tf7tFB77>20mll:i)!|l, 
:nii7;^y^$T, -7 8°Cl£?fr£PTO. 9 3 M *? 4 y 
yf/P7;^; = nt KU KO^^-^yjSa (7. 4 6mm 

o i ) &an;t, mumv i ftmmwLtzo RjtSttfci.N** 

?;U%7J>.?v? b if y y ■< - (it &® 8 a^t,ftbttfc3fi 

fc«H(iSI8lxf^:^^f-y=l : 2) CTffilL, {fc £ 
*S 8 a 14 -fk *J 9 a (3. 6 6 m m o 1 , Jfc * 9 6 % ) 

* , fk ^ *5 8 b frb {4 it £ ® 9 b (Uf 1 0 0%) £ ft c 
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4 5 

# n m 8 

(IS, 2R, 2 ' R) -1-7^-^-2 - (1-Tv 5 
K jc ^ >l> ) - N , N-v'if/^V^n^D^y * ^ # t 

5 K (ft^lllOa) jSitl' 

(IS, 2R, 2' R) - l- 7*^/V-2 - (l-7i? 
K/d f;V) — N , N-v^xf n^n/N'y # 

t? F (UfelOb) 

#Jt«7-e#fcft^«iJ9a»J:rJtflS'S»K59b (3. 8mm 
ol) H* , ^fA'*A'i7 5 FlOmltSIU -ti 
K*»Tv 7i?ftthy.^A .(7 2mmp.l) , M7i- 
}ls-fc*7 j 1/ (llmmo 1) , E9 £ ffc $ ^ ( 1 1 m m o 1 ) 

6 Jd fc m , m m. k m l , 3 n at # u ft 0 r j& « » 

i^iffTS^L, « SE K: ale Jq *. , »»=^-^T?ttttJLfc. 
^•^1 ^ISfP^^Tk-egfe^ & * Sit & ^ h V * ^ TflEjft t 

7^- (te^to9aJ&»&Wfcftfc»ttttftB^^A':^ ! **!>- 

* f" ^ .= 1 : 9) i'T^ML, ft^»9ai^lJft^*l 0 
a ( l|X * 8 4 % ) , ^ 9 b ri> b ttfc 1 0 b ( HX ^ 8 
9 % ) Sr # fc o 
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4 6 

mmm 3 

(IS, 2R, 2 ' R) - l- 7i = ;l'-2 - (1-75 
y if^) - ^ n :/ u y N, N - x. f- ;V ij A, *K * -f 
5 K (<b^«5 11a) fc s «t t; 

(IS, 2R, 2' R) - l- 7i=^-2 - ( 1 — T 5 
;/ot';v) -i/^ oyp/N'y N , N - *J <f- /l> * /V # * 
tU' lib) 

#*«8-e#fcft*ftl OajBitltft^KllOb (2. 1 
mm o 1 ) <D # * * 7 - (10ml) ^^1:1 0%P d- 

*^/V*7 n-7 h^57>f- (ft^ftl 0 ai»fe 
i^ixfcSili^nn^/l/i, : ^ 9 S — fr> : T^^E-^TtK : 
= 80 : 20 : 0. 5, it & 4b 1 Ob^b#btLfc^aSH^ 
DB^;VA:^^;-;U:7y ; t = 7*=90 : 20 : 0. 
5 ) KTttJ* {t&mi 0 a 1)> bteit&m l 1 a (HZ^9 
0 % ) & s \\L&m 1 0 b A» b J± <b £ fer 1 1 b ( Jfc ^ 9 9 % ) 

HJfe0!l 4 

(IS, 2R, 2' R) -1-7^-^-2 - (1-75 
/ 3: ,v ) - ^ n 7* D a* > N, N - i^if /l'*/l'^^f 
5 Ktttt& ({fc£4fe 12a) £ J: V 

(IS, 2R, 2' R) - l- 7ai=/V-2 - (1-75 
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. 4 7 ■::if 
J -f n t* ) - is tr o V n >- N, N - i f/V # & 4 

*5 K&Rtt 1 2 b ) 

mm o i ) mmm 2 nns*©#& t mm^^m it, 

1 2 a (Jfe* 8 1 %) £ tffc** 12b (IR* 8 4 

±n<o*mm e ~ 8 « x xfnnm 3 ~ 4 k:e* ufc , 

«4-e#fctlll# (T/V a -/V-ft ; it&QlA a , 4 b ) £> 
(ft^ftl la, ll)£,fctf-?:;ixfe<P&tt 
W (|^«H2a, 12b) fc«.»t 5 7 b ; 
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4 8 




OS. 2R. 2' S) 
4 a R=Me 
4b R=E t 



8 

(IS. 2*R) 

8a R=Me 
8b R=Et 




(1 S. 2R. 2' R) 
9. a R=Me 
9 b R=E t 



1 0 

(IS. 2R. 2' R) 
1 0 a R=Me 
10b R=Et 




NEt 



1 1 

(IS. 2R. 2' R) 
1 1 a R=Me 
1 1 b R=E t 



NEt, 

1 2 

(IS. 2R. 2' R) 
12a R=Me. 
12b R=E t 
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4 9 

±IE (O # # 09 6 ~ 8 £ H 3ffe #1 3 ~ 4 t? # £ ft fc # £ fife 
^ O & * ^ hA' © # #f £ £ * &fE©*2(CiEfc 

^Tt-, #%$I9 ( t£J 3! ^ £ It© (S) - ( + ) -3i 
tr* n p t k y ^a»e> ? * h , ##«10 (7 

^ hy#i»t)t Kn^rS/>f/l/#0»j|) , # # ffl 1 1 ( t 
FD^^^fMi^7/vft K # © « 3£ ) , # # #J 1 2 
(7^f t K#*» TA- = -/V#©£15£) x #%0*J1 3 (T 
/i/a-^#i»6 7S? K# , 3SJ609 5 [Tv*K#a>£> 
*&Wcoik&y>) 8 a, 18 b) ©$fai) , fei^ 

gUfefll6 t*$5 9i <Dit&m (it&® 1 8 a , 18b) 
tibO&ttMtiL (flS-frtt 1 9 a, 1 9 b) OMitD Sr^to 
###J9 

(1R, 2S) -l-7a=/U-2-k KB**>^fA-^ 

^n^n/-?y*/U7K^Bft*l7K«5 ( it & to 1 3) 

tH)!?A75 K8. 5 8 g (0. 22mol) £ 7k ^< 
^t>4 0m 1 ctit7/vrfy^IT> 0 "C Jw 

Spy, 7s5/U7t H) A'l 1 . 5ml (0. lOmo 

1) ^1*^^-^^2 01111 t <DU&fem*ffiT Lfcc IT 

Ifit* 3 BfrlBJJttt Ufc„ EJfcJSI-fctfT (S) - 
( + ) -i^^BBt pjyfi. 8ml (0. 087mol) 
t«*^yfy 2 0m 1 t ©?l^^«$rIT t fc 0 IT^7 
liat 2 5>£J£ £-£fc 0 RJft£> 
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5 0 

iffT Si L 1tKJ&m Cx^-;v2 0 m 1 £ * 1 N - K 
OH7k»« 1 0 m 1 SrJDx., 15IJHl»i*fc, S«« 4 

an;: fa ft h y * A*&f££#n;t, g^giif/ut 

TiftlU, Sfe»^#if tLtfb^ifel 3 (10. Og) £ 

# % m i o 

( 1 R , 2S) -l-7x=/V-2-t Kn^J/^fA'i/ 

* n y n /< y N , N - v> = ^ /V * >v jj? 3f f- 5 K (ft^ftl 
4 ) 

i^xf;i,7^1. 7ml ( 1 6 m m o 1 ) tM^T h V 
t K n 7 7 y 2 0 m 1 t <D m \Z. , 7^^Vft«T, 0 
°C K: i$ £p T , 1. 6 4M^f;Mf ^©^^fylii l 
ml ( 1 6 m m o 1 ) SrjSTLT, n~^f;V7^y 
^iStfc. r©»atJC-T^=f^f5i(ET, -7 8t(;:#£P 
7\ 1. 7g (lOmmol) <D#f fj 9 f#fc|Ufe 1 3 

^TI^Tt, H fc T 2 # W L fc #t Effi £ -fr fc fc , 
fc D &&£Mj±TW*&, 21 i£ K * £ to ;t , gm^5^-ert 



WO 95/22521 PCT/JP95/00254 

■ 5 1 • 

Thfyy-f- (ftR**^ : -^^V = 1 : i) -era®! L, 
tfei^^f t LTft^fe 1 4 (2. Og) £#fc 0 
###J 1 1 

(1R, 2 S) - 1 - 7 i = /V - 2 - * /V 5 ^ o ^ n 
'< > N , K ( ft -8- 4fe 1 5 ) 

t^ff il/V^nH KO. 55ml (6. 4 0 m m o 1 ) 

T > - 7 8 °C K ft M T , v 5 ^ . A * fir # * V K. 0 . 9 1 m 1 
(12. 8mmol) tl*^^nn^y4ml 

^t^lTL, 3 0^M8^ltft, ^£lt- 8 0 5 mg 

(3. 2 6mmol) <D # # 0»J 1 0 "C# fc ft -fr «fe 1 4 £ *g tK 

fc o y 1 . 9ml (25. 6mmo 

1) ^iDx.l^P^^^bfe^, g&*p:£ftT^ ; E-=*^7k*£& 

h "7 -f - (g^^^^/V:-^^>-=2 : 1) t'|f«l, 
66i*©ft**l 5 ( 7 9 0 m g ) ft fc o 
# % 09 1 2 

( 1 R , 2 S , 2' R) -1-7^ = A- - 2- ( 1 — b K 
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5 2 

n^j/if/v) -i/^ayn^y n, N - 5?* <f- )V i3 /u 
K 16a) «3 J: TJK 

( 1 R , 2 S, 2' R) - 1 - 7i=;l/-2 - (1-fcK 

n * 7 n /V ) - >- ^ n 7* n /■? y N , N - S? ^ f- )V fj 
#*f- 5! K (it£t® 16b) 

1 1 X'fttcik&to 15 ( 6 . 5 mm o 1 ) t MTkx 

-20 < C(C^SPT, ^ 0 (CHsMgB r 

SfcliCHsMgBr) (13mmol)£;&D;L, 2Bf|?g$ 

SrfltJhU, *«E*«JET«* Lfc. .. RUE te* fc'fll *. * &S*^ 

^^A^n^h^^y^ — (g^^ai^/v:^.^ih>'=i : 2) 
I'tiliL, ^!)-t-/V^ItLTCH 5 MgBr^ffi^ 
fc»^lift^*16a (Jfc* 9 1 %) £ x C 2 H $ M g B r £ 
SV^tf^ttft^ftl 6 b (Jfc^97%) Sr^fco 

&nmi 3 

(1R, 2S, 2' R) - 1 - 7x = /V - 2- ( 1 — T i? 
K rc ^ ) — n , N-v?if;i->^D7n^y # tf? * f" 
^ K 17a) 1S£ U 

( 1 R , 2 S, 2' R) - l- 7i=;P-2 - (1-7 
K 7° p f/u ) - N , N-i^xf n7nXy 
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5 3 

* 5 K (<fc£ft 17b) 

#^{SJ1 2t#fc|t^«!l 6 a fii^l^ft 1 6 b (3. 
8mmo 1) & # * S? * 7- /W# /V A T- § K 1 0ml L . 

:Jll:*»TT^{ktMn (72mmo 1) , 
- /V * 7 (llmmol) , VS&ik&tM (llmmo 

i) zm^Mz-tc'&, m.m.^mv. 3m®Mwvti:& 

;^7A^n7^77-f- ({fc ft 1 6 a h # ft ^ 
afcttg^^ = ^^:^^f-V=l : . 5 , ft £ ft 1 6bi^#t 
tLfca}S{i^S?^^/i':-^f->'=l : 9) ^ T » 3» U , it 
^ftl 6 a^Mift^^l 7 a (J|Z^6 5%) £ , ft # ft 1 
6 b^bttft^^l 7 b ( JR * 6 1 % ) ^r^fco 
5 

(1R, 2 S , 2' R) - l- 7x=/V-2 - (1-75 
j s: f- jv ) - V t n-f n /<V N , N - v 5 x. ^ yv # ;W sK 3r if 
SF (ft#*18a) Uitf 

(1R, 2 S , 2' R) -1-7^^/^-2 - (1-75 
/ ■? u f /V ) -•>^D7 , D^>' N , N - V* ^ ^ /V 11 # 
t5 F (ft'p ft 18b) 

###J 1 3 T'^/tffc^ft 1 7 a fi J: tMfc^ft 17b ( 2 . 
lmmol) O^S-^^y — /V (10ml) gilCl 0 % P d 
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5 4 

- $ m 4 4 m g ■& to Ti. > 7k^# 7#1^T, ^ ?fi 1 B# [83 & 

jt*V!)*y^*5A^n-7 f^57-f- 1 7 a i> 

5>#^Hfc^jSf4^an^^A : p< ^ y — ;V : Z ^ ^ — T tK 
= 10 : 1 : 0. 2, ft! 4fe 1 7bfab'ftbHft&m\Z?u 
d : ^ ^ y jy^^TTk : * = 6 5 : 25 : 1 

2 ) fcTttft {t-k® 1 7 a ^ ti-fb-fr* 1 8 a ( Ifc* 8 
1 %) fb-a-*J 17bi^ 1 8 b (Jfc* 9 4 %) 

£i£« 6 

(1R, 2S, 2' R) - 1 -7i=>- 2 - (1-75 
; - is # u zf u is . N , N - a: ^ /V * ;U # * f" 

5 Kttttg (Ifc^flj 1 9 a) fciU! 

( 1 R , 2S, 2' R) - l- 7^-;U-2 - (1-75 
/ ^ D If A> ) -J/^D/a/N'y N , N - *J az ^ /V $ ;v * 

f- 5 Kttftg (ffc-£4fc 19b) 

-ft^^JjltJiiD i a i on WA-30 (B^S, H ^ 
fb^*±M) ^IN-NaOH7)ciSt^If, ^g7K-C«fe#- 
U , * K: L fc . $ b , lNiltfclt, ^^TKT-gfe^- 

iiai5 fifcft^ftl 8 a fii^ft^^l 8 b (1. 7 
mmo 1) nnjlwt/ AH 1 N-Na 
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5 5 ■ 

m*m.®i- m> & x*tti&& . mm* kmT % & Lit o &m 
o*7Ai:ft-n, Tt^y-^-e^ffitfco * w » * * 

Will LfciBfift S: 5? ai^^a: --r/P-cifc^ u» 
4fe 1 8 a fifc-fr* 1 9 a ( Jft J* 6 4%) & . -ft^«J 1 8 
bi>felift^ftl 9 b (ft* 9 0 .fi&»3fe i LT 

±1E#^0»J 9 ~ 1 3 J: tfHlfetfiJ 5-6 K'jBflfc Ufc «fc 5 , 

(s) - ( + ) -xir^DBt Ky y^msnftiit** 

w<v\t&® at&m i 8 a , l 8 b ) <& «t e> ^k#jd 

& (fc-a-GJ 19a, 19b) tr^itf .5 7 n - 1> & ft 
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5 6 




1 3 
C1R. 2S) 





1 5 
(1R. 2S) 




NEt. 

16 17 
(1R. 2S. 2* R) C1R. 2S, 2' R) 

16a R=Me, 16b R=Et 17a R=Me. 17b R=E t 




NE 1 1 

1 8 



(1R. 2S, 2' R) 
1 8 a R=Me, 1 8 b R=E t 




•HiN CO 

lllEtt 

1 9 

(1R, 2S. 2' R) 

1 9 a R=Me. 1 9 b R=E t 
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5 7 

±fc.©#3*« 9 ~ 1 3 <B £ Sl&tfJ 5 ~ 6 feti'fci^' 

«£;ft,T^S###U~5£«fctfl?ife$l~2T#kftf;:3- 
^fife^gNBSS***^* h ^©#*r»* £ L 

£*TiC. M #J 1 4 2-Cftfc7^3^* (-ft 

^«9l6a, 16b) *»fe^-h^<*:©*3ft] , #t«15 
(^h^fr^bT/Va-A-ft:©®!^) , # # 0!l 1 6 ( T A> = 

WOit&W (it&ta 2 3 a , 2 3 b ) ©^it) &£.tf0t)fe0!| 
8 (*lP|©jb^^.(ft^«5 2 3 a, 2 3 b) J&> & * tl © 
m#*n^ (ft^fe2 4a, 2 4b) <7?§£3t;i ^^-To 
If il 4 

(1R, 2S) -1-7^=-^ - 2- 
- ^ n 7* n ^ N , N - 5? a: ^ ,v # /V aj? * 5 K ( it & 
m 2 0 a ) ft XV 

( 1 R , 2 S ) -l-^^-^-2 - 
jv ) - ^ n y n /< v N , N-i? = f;v*/v#^t5 K 
(^^^ 2 0b) 

# # #J 1 2t|fcft^ftl 6 afi^ft^lil 6 b (5. 
4mmol) H* , ^Bo^y20mll:jS)!IU 
oA|tf!)^ = ^.l 9mmo 1, ^/V^r*? — s >~:/*4 

a ( b * s . fQ±mm&M) offijfc 7 g * an a. , iit-i 
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5 8 

f y % 7 & # O -v h #7 7 >( - (g^g?^f-/W : 

^= 1 : 2) l:tffiUL, {b£& 1 6 a ^6>Htft*«J 

2 0a (Jfcsfs 9 5 %) ft^lfc 16bi^ ttffc^fc 20b 

'(Jfc* 8 6 %) £#fc„ 
1 5 

(1R, 2S, 2' S) - l- 7i=^-2 - ( 1 — t K 

K 2 1a) feilF 

(1R, 2S, 2' S) -1-7 = = /v - 2- ( 1 — fc K 
p^i//nt';W — N , N-v?if o/DA'y # /V 

^^ft^ K at&® 2 1b) 

1 4 T?#fofc-a-<fe 2 0 a ft X V-fc^m 2 0b ( 3 . 
7 3 m m o 1 ) h?t Ko75y 2 Om 1 l:H 

fl? L , ^ ftf;: T /i- =f V £C $ft T , -7 8*CfcU&iflT, 0. 9 3 
Mi^^f y^f;V7^Unt KJ KO^^rlh^^M (7. 
46mmo 1) £ £n , mU&X* 1 8#H3gl# L & #2 £ 

T©±Lfc 0 ^Si-Tic £#0 x., ftSxf/K-lfflLfi. 3T$£ 

Ut&m 2 0 a*»e>Wfe*L3t»itttRK=^^ = ^=>fty = 
1 : 1 , ^^^2 0b^f>#btb/ca^(i^^ = ^^:^^ 
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5 9 

1 '■ 2) te&Wi 10 a btiik&W&i 
a ( HZ ^ 9 5 % ) £ , fti*2 0bi>fe 'tt '{fc £ 4fe 2 1 b '( JR 
^99%) £ ft o 
* 3 #J 1 6 

(1R, 2S, 2' S) - 1 - 7x = /V - 2 - ( 1 - T 
K fvW ) — N , N-5?if/l">?nyB/^ # /u # ^ iJ- 
5 K (fc-fr* 2 2a) <J3 J: 

(1R, 2S, 2' S) --l-7.:c = ^- 2- (l-Tv 5 
K 7 n tVv ) - N , N - v 5 = A- > * n 7* n /•? ^ # ;V xj? * 
F (it&® 2 2b) 

1 5 Tftfcfc^fe 2 1 a £ £ Uit&Qi 2 1b ( 3 . 
8mmol) * 5? ^ ^ /!/ # /V A T ^ K 1 0 m 1 . L , 

:nE>C3lcftT7';fctM)n (7 2mmol) , 
zc=^7}x^7^i/ (1 1 mm o 1) , E9 A ft & £ (1 1mm 
o 1 ) KB m #H , ifil^IU 3 B# R * # L 4 ^ R 

J&£ii:fc 0 ^I=5:^ffTSiL, « 8E * in 

«itB-7-h!;*A-T*8;*Lfc«. SEiffiufc. « at sr y * 

y;^7 n-7 t< ^77^- (ft^^2 1 a > ft ft fc 
^«I4^S?=^/V:^=¥f->=1 :' 5 , ft^^2 1 bi^# 
6>tlfc»»tt**^^^ : ^*-*>= 1 : 9) fcT*»*L» 
it & m 2 1 a a» £> (1 fls £ 2 2 a ( Kz ^ 8 3 % ) £ , {b it *5 
2 1 b^bl4ft^ift2 2 b ( & * 8 8 % ) * ft fc 0 
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6 0 

' mmm i 

( 1 R , 2 S , 2' S) - \- 7^-)V-2 - (1-7-5 
J x^- ;v) - *y ? u ■? v N, N - i?x<?/v% /Vtf^y- 

5 K (ft** 23a) £ «t V 

( 1 R , 2 S , 2' S) - l- 7x = /l^-2 - (1—7-5 
y^nf/V) -i/^a/n/^ N , N - i^ac ^/V * ,\, i£ * 
K (ft** 2 3b) 
##« 1 6 T?|fcft^«i 2 2 a itFft^ft 2 2 b (2. 
lmmo 1) (O & / 9 J - )V (10ml) fS|:i 0%Pd 
-&*4 4mg4:flljt, *^#*#H£CT> 

^^v-y^^^^yA^n^ h^y^W- (ft ** 2 2 a 
bft b tlti&feit ? u a 7fr /U & : ^ y — ^ : 7 ;/ ^ - 7 ^ 
= 80:20:0. 5,ft**22b^&#6>tLfcft|tr±^ 
cn*/PA:^y-;H7y^^7i= 9 0 : 20 : 0. 
5) T |jf « L » ft * * 2 2 a »i {fc 2 3 a ( Ifc 8 
9 % ) £ , ft ** 2 2 b ri> tt.it * * 2 3 b ( Jfc ^ 9 8 % ) 

Hife^J 8 

(1R, 2 S , 2 ' S) — 1 - 7 x - /i' - 2 — (1-7^ 

/^^^) -<>^D7'n^> N, N - ^ x. ? ;V % jV # * 
5 (ft** 2 4a) «fc V 

(1R, 2 S , 2' S) - l- ^^-/u-2 - (1-75 
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6 1 

/ 7* P f /V ) - is f v y v s<y N , N — v 5 ^ }V % /Ofk =¥ 
f- 5 R&gfcit (ft: £-03 2 4b) 

Hifcfll 7 -?&tcit£® 2 3 a i TJit^-m 2 3 b (1.7 
mmol) ?r^-*|lll0iJ6(u|Et©^Sfc^i(:^ILT, 
6fe^*tlt#*ft^|!j2 4a (iR* 8 0 % ) £ i Xffcii 
®2 Ah (Hxsp 8 3 %) £ „ 

±!E<Z>#%01J1 4 ~ 1 6 fc s £ Hifefll 7-8TS5«Lfc, 
1 2-?MmLtc*®# (T * = I 6 a, 

16b) frtb*%W<Di\:&® (ft£^ 2 3 a , 23b) fe«t 
tf* ft h OMttfam. (it-BtVo 2 4 a , 2 4b) ££lji-r5:7 
a — > - h £ & fc ^ -f 0 
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6 2 




2 0 
C1R. 2S) 

2 0a R=Me. 2 0b R=Et 




*'l - 

CO 
I 

NEt, 

21 22 
(1R, 2S, 2' S) (i R> 2S, 2' S) 

21a R=Me. 21b R=E t 2 2a R=Me, 22b R=E t 




Ph HC1 -H, \ Ph 

" 2' CH-^2 

R 




23 

C1R. 2S, 2' S) 

2 3a R=Me. 2 3b R = E t 



•'1 
CO 
NEt, 

24 

OR. 2S. 2' S) 

24 a R=Me, 2 4b R=E t 
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. .'.--v..,' 63 
i:i2o#%«fiji 4 ~ i 6 isiL^mmm i ~ s 

^^btKn^r^^^/p^oSSai) % # % fll 1 9 ( fc K n * 
Tfrftfrb TflsT* t K#©${ji) , #f ^J2 0 (7;vf 

**»6>7i? K#©«») > £%0I9 Kfrj&»6>*3SB©. 
{b-a-t/ Ufc^fc 3 0a, 30b) OJRaf] <B i(fSI*« 1 0 
l*%W<D{k&%) (ft^3 0a, 3 0 b) £> * It © |fc 
#*0^ (fl^^ 3 la, 3 1b) ©»J6] $r^-t"o 
#%0>J 1 7 

(IS, 2R) -l-7i=;i'-2-t Fo^i/^f^i/ 

thJ^ATS KB. 58g (0. 22mol) £ & * ^ 
>"f^4 0ml|:liSL, r. ft , 7^=*y^lT, 0 °C 
& £|J T , 7xs^7tF=H^ll. 5ml (0. 10m 
ol) ti*^^^20inli:Oa^RtITLfc..I 
T **• T & , *»T»3«FlBIj»flsLfc. S^^fc, * # T , 9 -fc 
^xt^not F!)y6. 8ml (0. 087mol) b 
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6 4 

m 7k ^ y if y 2 0 m 1 t bis ®& £ ffi T L it . ^ T if* T # ; 

T«*L*:KJ4:«fcx^y-/P2 0 m 1 £ «k 1 N-KOH 

tk^^ i o m i zmx.. i 5 munmmztiZo 3t«E&> kjss 

&j&&$ffT®3: Lfc 0 21 N >" y "ft ?f % y & $ 
«L t tt4»!Rftf ittft^»2 5 ( & $ 6 0 % ) £ 0 

mmmi 8 

(IS, 2R) - l- 7x-^-2-t Fn^>>^^i/ 
^ n 7* n /< ^ N , N - a: ^ ;V % ;l> * f- $ K ( ft m 2 6 ) 

jv T ^ y 1 . 7ml ( 1 6 m m o 1 ) i: £#7k x ^ 
kKn77^20mli©g^S»|; ( T =r ^ ^ «E T , 0 
'Cf-^SPT, 1. 6 4M7'f;Mf nCA^rfy^n l 
ml ( 1 6 m m o 1 ) ^ITIT, !J f A i^xf ^7 5 V 
& m M L o -7 8tl:ft» 

T , 1. 7g (1 Ommo 1) 1 7 T'Ufcfc^ft 2 

5 tlTkf F7t N77^20ml iCH^^I^Tl 
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6 5 

m m. it r > * ~ v j» * ® m % m tts^ * w ± u fc 0 *i & 

«, ^JE^^gLfc Bit* *7fr*7 n-r r 7 

-f- (Sfxf;n^^-fy=i : i) 

ifef i Lt©{t^i2 6 (Jfc* 8 8%) £#fc 0 
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6 6 

i 9 

(IS, 2R) - 1 -7x=;P-2-*;P> ;v->^n/n 
N, N - i? * ;u # ;v * * K 2 7 ) 

t^f il/^c?^ KO. 55ml (6. 4 0 m m o 1 ) 

T , - 7 8 °C ft- £P T , «^^;^^*^VKO. 9 1ml 
(12. 8mmol) i£l7k^^nn;*^^4 m i 

*§&£$TU 3 0 £IW» *sLfcft, W|t 8 0 5 mg 

(3. 2 6mmo 1) 8 2 6 i 

fc, H^»iayxf^75yi. 9ml (25. 6mmo 
1) SriPx. 1 «Flffla£i$ Lfc«, &fqi£{bT = 
& an *. T £t ft *: Jfc L fc . S^JI^i$r^nn*;^fittl 

$fc L t£ , M & *t L 0 atttri^y^y^^^^^a-r 
h 7 j - mm^T-jis : = 2 : 1) T* fflf M L , 

6fe^I©ft^ft2 7 ( itX * 9 9 % ) & # ft o 
# % #J 2 0 

(IS, 2R, 2 * S) -1-7* = /V - 2- ( 1 - t K 
n^ri/if /U) - ^ n 7 u v n , N — i? ^ ;u ft jl- 7$ 
K (ft^*2 8a) J; U< 

(IS, 2R, 2' S) - ■ 1 - 7 * =. ,v - 2- ( l — t K 
P^ri//n t/v) -i/^nyn/^ N , N - i> ^ ^ ,v # ;V 
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6 7 'Z..' !: l. 

^^f- 5 K (<t&® 2 8 b ) 

###11 WntzQck® 2 7 (6. 5mmo l) tl*7 
F 9 t FD77^40ml T/V=f ^^gfDT, 

- 2 0 °Cl£#£PT, ^ L> = ^ ( C H 3 M g B r 

JfcllC 2 H s MgB r) ( 1 3 m m o 1 ) £ #n ;i , 2B#^^ 
& t fc„ KJ«K:|&*P&teT = * A tK^^^t Jn^ T SJ^ 

# 7 Y ?J 7 4 — (g^&zn^/v : ^= 1 : 2 ) 

T *f ®J L , ^ y ^ ^ -/H*H£ t LtCHjMg B r £ ffi 
fc*|-a-«{fc^#/28a ( Jfc ^ 9 3 % ) £ , C 2 H s M g B r £ 
ffl^fc»#lift^*2 8 b (JR*9 8%) £#fc c 

###12 i 

(IS, 2R, 2' S) - - ( 1 — T i? 

K ^ ^ ) — N , N - v*xf n t" n >• * # ^ f- 

5 K (ft**2 9a) 

(IS, 2R, 2' S) -l-:7* = /U-2- (l-7i? 
n tW) — N , N-^xf;i/»>^D7"n^> # ;V # 3r 
f"$K({b#*29b) 

# % #J 2 0 -C # fc it ^ 4fe 2 8 a & J; tHfc £ <fe 2 8 b (3. 
8mmo 1) f ;^*;VA7$ F 1 0 m 1 1:^1 

r ti tn tIc T , T ik ^ h y * A (72mmol) , F!) 7 
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6 8 

j y (1 lmmo 1) Eg it mm (1 1mm 
ol) *m\Zto*-it&* ^iBfcHU 3 l$IBJJt#Lfc.- Effi 
&&Sr«jETW£ L, R HE H: * & in *. , 

({b£*j 2 8 a i*fe#feiisaitH:#Bft = ^ 

;v : A^ff y=i : 5 , 2 8b h % h fl 5 B i£ I* & 

gt^^fr : ^*V-y= 1 : 9) Ctii b, ft;^« 2 8 a i> 

6> ttit-bto 2 9a (JR* 6 7 %) * , <k^«5 2 8 b Wtfls 

9 

(IS, 2R, 2' S) -1-37 = = ^-2- (1-75 
y^^/v) -^^n^/n^> N, N - a: A- # /V # * 

(IS, 2R, 2' S) -1-7* = - 2- (1-7^ 
/ y a - =y ? n 7* n X ^ N , N - 5? x. f- ;V jj ;v 7}? 3r 

f5K (fti*3 0b) 

# # 09 2 I X-ntzik&m 2 9 afcJ:^{b^#72 9 b (2. 
lmmo 1) O # p< * y — 7V (10ml) ^f|[C 1 0 % P d 

SS:J/!)#^*7A^D7h^77^- Ut&tfo 2 9 ad* 
^H^>tl5SIIi^ n n*;VA : y ^ y _ ,i, : 7 y ^ - 7 ft : 
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6 9 

= 10 : 1 : 0 . 2 , ft & ft 2 9 b h # b tl 5 ft « > * 
n^/VA:^*/ — /U:7:/^ = 77k:7)<:=6 5 : 25 : 1 
2) fcT«j» U ft^ft 2 9 a >&> ttft-^ft 3 0 a (J|X^8 
3 % ) Sr , ft ^ ft 2 9 b s6» tt ft -g- ft 3 0 b ( Jfc $ 9 5 % ) 

HIM 1 0 

(IS, 2R, 2' S) - 1 - 7 * = * - 2- (1-75 
/ 3i ^ ;v ) - * n :/ n ^ N , N-5?3:;frA'#*-0-§ K 
(ft-frft 3 1 a ) <B J; Tjs 
(IS, 2 R , 2 ' S ) -l-7x = ^-2- (1-75 
/ 7 n tr /v ) --y^n/n^y n , N - *J * # ;v * 
f- 5 KSSft (ft^ft 3 1b) 

^ty^^^JHD i a i on WA-30 ( 0 * BL 
ft^tfcK) SrIN-NaOH7lc*»-e&ift, H®7KT'?5fc# 

HISW 9 tifcft^fe 3 0 a iVft^l! 3 0 b (1. 7 
mmo 1) ££-*^nnzfc/t'.Mc*gfi?L, : IU N - N a 
0H7fc^^?riD^T^^Lfc 0 ^ ® M * m fa £ "C Sfc » L , 
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7 0 

• 3 0ai>6 nitS® 3 l a (JR* 6 6%) {b^fe 3 0 

bi>blift#i3 1b (tt*9 2%) i LT 

±1E©###] 1 7-2 l£J:tfmfe0!l9~l OTJEtLfc, 

4b (^^^3 0 a, 30b) <b J: tf-tn b (vmtttom. 
m 3 1 a , 31b) $rS{at-rs 7 n - >- h ^^\Z^k-f- 0 
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7 1 



1 7 ~ 2 ■ 1 ft J: XfWkm g ~j n ^ 7 a-i/-h 



H 




CI 



Ph - CH, - CN 



Ph 



H 



0 4 0 



25 




OH 




2 6 



2 7 




Ph 




NEt, NE t, 

2 8 2 9 

2 8a R=Me. 2 8b R=E t 29 a R=Me. 2 9b R=Et 




2 -HC1 



NEt, rt Etj 



3 0 3 1 

3 0a R=Me, 3 0b R=E t 3 1a R=Me, 3 1b R=Et 
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7 2 

i 7 - 2 r*j j: tfmni 9 ~ i o t*# b"*t5'#^rt 

*>0#8«#**'<* h^©^«f»*Ht, ftCO*2lJlCtt 
**iTV*5*a$fl| l~5£«fctm&0Jl~2^#t>;ft,*:££ 

6>T^ = -^#:©3Haft) , ###12 3 ( T = - /!/ ft: j&» 6, r 

(f^!6c, 6 d ) ©§g5i] 8J:tfSllS«12 C*38E© 
ft^l (ft^|6 c, 6 d ) d»b-t*lfeOMft#aD«| (■fb-a-'fe 

7 c , 7 d ) ©»3g] £^1% 
# % 03 2 2 

(IS, 2R, 2 ' S) - l- 7* = /V-2 - ( 1 — t K 
n^i/^^/V) - v- ^ n ^ n ^ N , N - ^ ^ /V * /]✓ /J? 
({t^«5 4c) *3 «k 
(IS, 2R, 2' S) -1-^31 = ^- 2- ( 1 - t K 
n^-y^y^yf^) --/^n/nXy n , n - = f- ;v 
K Ut<k®4 d ) 
##W3T'#fcj^^3 (1. 6 0mmol) £ * ^ h 
7t Kn75yi0ml iOS^S«|:, 
-20^CKft*PT, #*^!)=t-;H^I ( C 3 H 7 M g B r 
*fcfiiso-C 4 H»MgBr) (3. 2 Ommo 1 ) ^Jll 
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■ 7 3 

& m 7L x k j£ £ ff it t , m m sr lit m t ® * t „ & *s k * * 
» * g* -t- b y nutKiLfci, mje^^l^o 

^=1 : 2) KTttRL, - t-/HtIHTC } H,M 

gBr£/B^fc*§-&f*ft"£-#54c ( J|X s£ 8 7 % ) £ . iso 
- C*H 9 M g B r *m ^tz.Wi&Yi.it'k® 4 d (JR* 8 8%) 

#a*09 2 3 

(IS, 2R, 2' S) - 1 - 7 ~ A, - 2 - ( 1 - T ^ 

K7*f /l') - N , N - 5? x ^ ^ ^ B T' n X y f> * f- 

5 K ( ft ^ 5 c ) J: 

(IS, 2R, 2' S) - 1 - 7x = ;u- 2 - ( 1 - T v 5 

# * ^ ? K ( ft & ® 5 d ) 

##«2 2T*Htft^ft4 cfi±V ft ^*4d (1. 03 
mmol) £ * 'J / f- ft )V J* T % K 3 m 1 K U , C 
ixi:*ftT7i?ftt HJ !7 A (19. 6 m m o 1 ) , h !/ !7 
^^A-**^;/ (3. 0 9mmol) , E^itRm (3. 
0 9 m m o 1 ) £ Jf IE M x. it £ , tlfitfL, 3 B# |)Q ft # U 
fco T®* L , & an:: * * ill *. , g^^a: 

f^-CttWlfc. IS ft****-? 8= 
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7 4 

7^>n-v : ^^fy = i : 9 ) 

KTfiSfiKL, <k&Qi 4 c 5 c (Jfcs$! 6 7 %) £ , 

ft-fr* 4 d 2> h it it & to 5 d (te*9 4%)Sr#fe. 

mmmi 1 

(IS, 2R, 2' S) -1-7^=^-2 - ( 1 - T 5 
J-ff-fr) -is? w7a N , N- S?:I:?■/^;fr/^^^?*i^ 

S K (fc£-4&6 c) feiV 

(IS, 2R, 2' S) - l-7^ = /V-2 - (l-TS 
y-fy^^^/V) -v^n^a/N-y N, N - 5? f- ;U % )V 
5 K Ub£fc 6 d ) 

M«2 3Tfttft^5cfiJ:^l:^5d CO. 4 7 
6 m m o 1 ) ;p (5ml) ^^|: 1 0 % P d - 

ufco R^s^-t^w mm z m&mm t it . mm 

1:^ !J *y;V*7^^ o-7 ^ ^77^- u u -fc ;v J* : 
^/-/V:TV^ = T7k:7jc=65 : 25 : 1 : 2) K T *f 
M t , ft ^ ^ 5 c ^ b tt ft; ^ #1 6 c ( JR ^ 9 9 % ) £ , <ffc £ 
4fc 5 d d> 6> \t it & m 6 d ( ifc a£ 5 1 % ) & f# 0 
HJfefll 1 2 

(IS, 2R, 2 ' S ) - i - 7 i - ; v - 2- (1-7$ 
y Zf^-jV) - %/ f D 7 s n ^ ^ N , N - V? 31 ^ /V # ,v # * f- 
5 Kttfttt 7c) jSiOt 

(IS, 2R, 2 ' S) - l- 7x = ;l,-2 - ( x _ r * 
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7 5 

y^yf/v) - > ? p 7° n y N , N - 5? f- jv $ /u 
#*t§ KIRt ( -fb #3 7 d ) 

3" :/£&#flg Diaion WA-3 0 £f 

{b^&asn iiN-NaOHTkSjstjiaift, mmfrx-vcfr 

U ttttLfc. £ , INtltfelf, 

1 ^#fcfb£-4fe 6 c <B £tMb£4fc 6 d (0. 3 2 
9 m m o 1 ) £ p p sfr/V A £ ft K: 1 N - N 

a O HtK^^^AD^T^^ bfc 0 #«sjg 

* » JE » Sit « , «f W U fc * S: = ^ a: - ^ T ft ^ U , 
<t^«56c*»e>l±{b^*s7c ( IR 4* 9 6 % ) £ , ft^fe6 d 

±!5<7>#%0iJ 2 2 ~ 2 3 £ «k H #J 1 1-1 2 T IE fc L 
ft , # % #1 3 tMiilfct^fr ( T ;vf t K ft ; {b -fr 4to 3 ) 

a> *&m<Dik&&i ak&®6c, 6d) *j * e>osfc 

tt#pi£ (it^l57 c, 7 d ) t*it5 7ci- , /-Hi 1 biT 
IE L 1t % #^^ll-5feJ;r;ilil~2 07n-i/- M:f 

± 15 CD # # flij 2 2~2 3&J;tf||i£^l i~i 2 T* # ft 
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7 6 

2 KB***. 

^Kl*:0*at) , 0*gJ&i0ill 3 [T K£M> b*5£W<D\t&® 
(it^mee) ©»3t) & £ T*ISJfe0>| 1 4 C#359l0>{t"£*5 
(M6e) fc> ^ om#JD^ (ft**7e) £ 

# % 00 2 4 

(IS, 2 R , 2' R) -l-7x^;V-2- ( 1 - t F 
n 3r ^yv) - V * n ;?* n /•? > N , N - *? x ^/u * 

*^t5 K Ub £ *J 4 e ) 

# # 011 3 # fc <b 4*? 3 (1. 20mmol) i|*7^ 
9 fc K o 7 7 V 1 Om 1 b <Dm&Mm\z.^ 7/i>=t>4S.mTs 
-2 0tl:ftJPT> (7 * = /Hrf g B r ) 

(2. 4 0mmol) £ flQ £ , 2 B# ^ b fc. „ fcfo $E & 

ftm.itr - $ & 7kmm*M ax fcfc*&± l . t&m*m 

JE T © £ L „ R if * £ An £ , Blxf ^T?aHJLfc, *T 
mm £ IS fn L , «tK^^-t- h y -7 A fc L 

7 -f - (f^^3i^;W:^^f-y=l : 2) CTjf$L, fb £ 
4fe 4 e ( Jfc * 8 6 % ) £ # fc . 

# % 00 2 5 
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7 7 

(IS, 2 R, 2 ' R) - 1 "-7*=^- 2 - ( 1 -T5> 

■frS K Ut&® 5 e ) 

#%^J24-C#fcfb^^4e (0. 80mmo 1) 

MJ^A (15. 2 m m o 1 ) , h!J7x=;v*X7^ 
(2. 40mmol) , E^-fbj^^ (2. 40mmol) £ 

^$iI£!&fn*1£7k-ei5fc#L, iTkiSit Mi 7AtKit 
fc^ s « ffi * IB L fc „ tomZisV * ? ±9 w * 

5 e (0. 6 3 m m o 1 , M 7 9 % ) & # . 

mmm 1 3 

(IS, 2R, 2* R) -1-7* = /V - 2- {1 - T % 
J -< y v 5 /V ) - v- ^ o ^ n >- N , N - 3: f - /V # A- jK 

If § F (flS^*6e) 

#*t0!l2 5-e#fc'ffc'£*»5e (0. 4 4 m m o 1 ) CO p< * 
y - /V (5ml) ^ii:i 0%Pd-^i5 Omg^ioi, 
7K^^^#ffl^T. Sit 1 Lfc. K £ * 7 t' 

n-7b</77^ - ( ? n n * /V A : * ? J — A* : T >*~T 
* : * = 6 5 : 25 : 1 : 2) Ct^iL, ftt»6e (0 
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7 8 

4 1 mm o 1 , JR * 9 9 % ) £ # fc . 
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7 9 

mmm i 4 

(IS, 2R, 2 ' R) -1-7^ = ^-2 - (1-7; 
/^^^/V) - i/ ? u 7 v /<> N , N - S> 3i ^ /!✓ # # 3r 
f" ^ K&lfctt UK'S® 7 e ) 

'ft^iffilDi a i on WA-30 (0*1, HI 
^lN-NaOH«iTfeIt, ^WTkTifc^ 

1 3 T?#fcflS#* 6e (0. 2 1 mm o 1 ) Sr ^ o 
n^/HtjgSl, r tW- 1 N-Na OHtK^^^AP^T^ 

e (0. 1 8 m m o 1 , HX^86%) £ # fc„ 
JtfBZ>###J2 4~2 5 <k Xtmmm 1 3 ~ 1 4 KIEtf L 

, # 3 -cm it t ft «f» # ( t ^ -r t k # ; ik&vv 3) 

frb*&moiK&m ({fc£-4fe6 e) £ «t O&ttM Ufc 

~5«it;illl~2©7n-i/ - M£ £ * il T l> 5 . 

_kfE<£>#%#i2 4~2 5 & «fc t>* Hjfe #1 1 3-1 4 » 5> *l 
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8 0 

2 |:Ett5, 

7 f ) <Dmm*7Fi- 0 

# # fll 2 6 

(IS, 2R, 2' S) - 1 - 7 a = A' - 2- ( 1 - t K 
n ^ 5/ - 2 - ^ h ^ ^ # A- # = A A- ) — 5/ ^ n 7" n ^ 
N, N-^if;M/^^f5 F (fb-frfc 3 2 a ) 8J:tf 
(IS, 2R, 2* R) - l- 7a=A-2 - ( 1 - t K 
n^rix- 2 - a: }• ^i/*/V# = ;Hf /V) - 5/ * n :/ n >• 
N, N-^xf;^;H^f?K (ft-&|3 2b) 
->^t^f /v^i/7f >3. 93ml (18. 6mmol) 
iI*THF2 0ml©j8**«l:, 7;^y^8T, -1 

11. 2ml (18. 3 m m o 1.) *1&7Ltz'&, 2 0 # IB ft 

WLito ^ (Dm&* - 7 8 °c\z&MTi%7Kmm=z^si' i . 8 

6ml (18. 6mmo 1) yD^fct, 2 0 # W ft # L , 
^tbt#%^3T'#fc^^^3 (3. 8 g , 15. 5 m m o 
1) ti*THF2 0ml(0l^^«S:STlf: o I7t. 

M*.. E Jfc & it L fc . & fcm*MB.feffi'&, 2£ it t' 7k £ AD 
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8 1 

h V t> A*C*£*«* ^JESi^Lfco 

1-1 : 2) t , ^fe»^^Ki:t-C{t^^32a^ 

4. lg (12. 3 mm o 1 , «X^79%) i jt Jg fi L 
Tft^^3 2bi^ 4 8 5 mg (1. 4 6 m m o 1 , JR * 9 . 
4 %) #fc e 
#t«2 7 

(IS, 2 R , 2' S) -1-7^=^-2 - (1, 3 - 
i? t K P 3r V 7* n tW ) - 5/ * n -f v s< V N , N - 5? a: 
;u $ jv * * K ( fb -fr * 3 3 ) 

3. 97 g ( 1 1 . 9 m m o 1. ) 2 6 tifcft^ 

|J3 2a^^-;V40mll:§lU r *WC N a B H < 
4. 50g ( 1 1 9 m m o 1 ) &*ffl.Ti$>o<iJ£aiJ*.»a[ 
i&T? 2 B#|HJ«*iLfcfc, U*WaPf»31«E Ufc. 
&aQ ;LTRj£ SrfltJh fcfc ff & *ii L <, » it K * *r in *. , ft 
»xf A'tfiWL, ^88® & IS ft L, &7kfi£$! 

A^n-^h^y^-f — (^nn/fcA-J*.:^^/ — ^ = 6 : 1) 

T*^|^b, Sfig B B B Htf^ft3 3^3. 40g (11. 

7 m m o 1 , 4Z * 9 8 % ) % fc . 
# # 0 i 2 8 

(IS, 2 R , 2' S) - l- 7i-^-2 - ( 1 - t K 
o^v'-3-f^n/f;Vt^v'7'n f /U ) - *✓ ^ n n /< 1/ 
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N , N-v^xf;^/V^^t5 K ( <b ^ISl 3 4 ) 

1. 60g (5. 50mmol) <D&% m 2 7 "?&tcit£ 

«|3 3t**tf5^^3 0ml r *l T =f > & 

«E T "C * J& T x t^D^^o?^ Kl, 26ml (7. 5 

9 mm o 1) Srinx., IPiaftT? 1 . 5 L fc 0 

it * & JO *. , »»xf^-eaiilLfc. til Srl&fnfc&Tk 

h y ^ a mmmmistco m 

& & *s V % /l> % 7 J* t w h ? 7 7 4 ~ (ftgxf^:^ 
^rf V=l : 3) -e*»«L, & £ ift *t ® t L T 4b * «9 3 4 
Sri. 81 g (4. 83mmol, lfc s£ 8 8 % ) # „ 
# 3| 01J 2 9 

(IS, 2R, 2' S) - - ( 1 — T v 5 

K-3-^^B'f^t^v'7'n t/V) - v * b 7 s p ^ ^ N , 
N - x f /V ^7 /V ^ f 5 K ( {b ^ m 3 5 ) 

1. 50g (4. Ommol) <D & 3? M 2 8 X~ tz V>) 
34*^ft5DMF3 5mlH}gl:, ?k # T , T i?4k>1~ h 
1)^4. 94g (76mmol) , M7i=^*^7-f 
^3. 1 5 g ( 1 2 m m o 1 ) % GS £ 4b ft 3* 3 . 98g (1 
2 m m o 1 ) £ If t *D * fc % . £ & lc M L % - life St # b fc . 



WO 95/22521 PCT/JP95/00254 

8 3 

? 4 - (S|if/n f" V = 1 : 4 ) -Vftm U , Hfeffi 
tt*JtfcL"tfl!£W3.5*l. 4 6 g ( 3 . 6 5 mm o 1 . 
Jfc * 9 1 % ) ft o 
£ % 09 3 0 

(IS, 2 R , 2' S) - l- 7x^;V-2 - ( 1 - T 5? 
K-3-t Kn^f^yof/l') -v/^nyc^y N , N - 

/^^*>f 5 K (*b#4fe 3 6 ) 

1. 33g (3. 33mmol) £> # *? 0!l 2 9 T* ft {t; 
»35fc*l!t5**^^/-^3 Oml»*l:, T ^ =* > 
%mT. 2 8%1-h x J*A* YZ-'V-'C K 2 . 5ml trip*.* 

ifyy-i— (ifif/l' : ^^tV=3 : 1) T? ** JR L , 5 
fei^Si:ltj^l3 6?:1. 04g (3. 2 9 m m o 1 , 

jr m 9 9 % ) ft fc o 

# at #i 3 l 

(IS, 2 R , 2' S) -\-y*-*>-2- 
p — 3 — hiz/vt^v'T'n t'A) - V * n 7 s a ^ 1/ N , N 
->/if;^;^^t>; F ( it & 3 7 ) 

400mg (1. 2 7mmo 1) 0$#W3 Of#fcft^ 
4233 6 zK 5> * p * > fc: Jgflf L , I 
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^ ^ 0 . 89ml (6. 3611111101), Y *s # n 7 4 K 
606mg (3. 1 8 m m o 1 ) £ Hi An X. it , H "C 

fee ft L, SiTjctfgfc-?- h y *A-e& 

7 -f - (g|i?3i^/V:-^f-y=l : 3) tllL > & fe ft 
^»Si:ltft^l5 3 7 ^ 5 9 2 mg (1. 2 6 m m o 1 , 
IR * 9 9 % ) ft fc . 
# # f y 3 2 

(IS, 2R, 2' S) - \- -7^~>\s-2-(\-TV 
K - 3 - "7 a =■ >\< ± U ~ ;V 7 n f ;W ) - i/ ^ o 7* n y N , 
N-^ac^/W^yU7}?^i?-5 K ( it # 4(9 3 8 ) 

i? 7 a => J?tl^5K165mg (0. 528mmol) 
Sr«*x^ m 1 KSftU, T /u =f ^ M ^ T , 

iSt-NaBH,60mg (1. 58mmo 1) % M , L 
t> < ft# L fc & , ^ 3 K 4 o c t £ fife SB L , 1 9 
Omg (0. 404mmo 1) V> &*S M 3 I "tftltltG Vl 3 

fc o R JtS m K tK St AO tL , v 5 = ^ /u :n — ^ ,p {±J t . t ffi 
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8 5 

i t'Tft^*3 8<rl 5 6mg (0. 3 4 2 m m o 1 , 
8 5%) # 1t o 

3 3 

(IS, 2R, 2 ' S) -1-73:=. ^-2- (1-TS 
/-3-7s=;l't^^^7 , n tf;v) - *y ? u 7° u 1/ N , 

N-v/xf /v^/vt^t 5 K ( it * 05 3 9 ) 

80. Omg (0. 176mmol) 0##^13 2f#f> 
*i fc {b -fr * 3 8 £ tf y ^ V 2 m 1 « :tii:H7x 
= /V;ifr;*7^>'18 0mg (0. 2 64mmol) ^r^Dx.fc 
ft, Sft-C 5 *H*# Ufc. KJ£?£K 2 8%T>-^ = T7K2 
ml IrJpi, ^a-C-|fe»#Ufc„ 8 
*-fc*S:JP*., j?if;vs-f ^tttttitfc, :frmJI££&?n 

tz 0 J&titt: i/ V % ? A? % 5 & 9 v h ? 5 7 J — ( ^ n n * 
;U : / ? / — ;v : 28%T^^^TtK=90 : 10 : 0. 
2) 7? » « L , lfeltlSHtft^i39H0mg 
( 0 . 1 6 3 m m o 1 , ft ^ 9 3 % ) # fc 0 
###13 4 

(IS, 2R, 2' S) - 1 - 7 * - ;W - 2- (1-t- 
7* l>irV*/V#=^7^ y - 3 - 7 i-;bt W-^7*n f ) 
- V ^ n 7* n /■? y N , N - v 5 ^ f" # 4? f - 5 K Mb £ 
«I4 0) 

960mg (2. llmmol) <D # # 09 3 3 V # ^ tb tz 
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3 9 d n ^ ^ ^ 3 5 m 1 t, ^ ft K 

7^=^y*«IET, i? - t-^f^*;*-#*-H. 2 7g 
(5. 5 8mmol) 4: in i , *»T?5B*IBH»#tfeo 

# * & an *. , ^^nn/^y-cittiLfc. ^t«i^^is?p^ 

^^f-^= 1 : 3 ) -cftfi L , S&m&b VXit&V} 4 0 £ 
1. 02g (1. 9 2 m m o 1 , ifc $5 9 2 % ) # „ 
##00 3 5 

(IS, 2R, 2' S) - l- !7^-^-2 - ( 1 - t - 
-f Y * is -ft A> - )V T % J - 2 - "f n ^ =. ;v ) - V ^ n^n 
/< y N , N - i? x f- ;v fj )V # * -f $ K ( it & m 4 1 ) 

1 3 5 m g ( 0 . 2 5 5 mmo 1) {| 3 4 T*#btl 

it & ® 4 O^THF 6m 1 »c « # t , £ ft l£ 3 0 % & 

* s * £ an 7L „ k a t? 6 b m m w t fc c s j«? « k 7k * an * , 

a a ^ * ^T'tttti LfCo ^-fllff £ IS ft A it 7k T ft & 

= 20 : 1 ) T'tlU 6 £ £ £ L T it & & 4 1 & 8 0 m 

g (0. 2 1 5 m m o 1 , & * 8 4 % ) # fc 0 
Htfefd 1 5 

(IS, 2R, 2* S) - 1 - 7 * = /l/ - 2- (1-75 
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8 7 

* A/SfVf- " 5 K 6 f ) 

lOOmg (0. 2 .6 8 m m 0 1) tf>###j3 5"C*§£>;h, 
fc{b^^4lSr^^/-/V'4. Smlt^L, r *W£ 9 0 
% h y 7^tnSS 3 m 1 iST-i!S# Lfco R 

2 8%7y ; e-77lc= 8 0 : 20 : 0. 2) T *»« L , & 
... ,#ft*t.*fltfc UTfb^*6_f «r4 Om g (0. 1 4 7 m m o 
1 , ifc 5 5 % ) # fc c 
H*60!l 1 6 

(IS, 2 R , 2' S) -1-7^=^-2 - (1-7? 
/-2-7*n^i = /V) -V^nynxs*^ N, N-v 5 ^^^ 
*;v#^t5 Kilt (fUfe7 f) 

tfyAKftjgLfc-f^^&tfUgD i a » on WA-3 
0 (B*BL Hg{t¥*tM) £ 1 NzkBMfc^ b V !7 

fell, Mg&X'fcfrV. fttliLT»lLt. ^(DJjyJ* 
K s 30mg (0. llOmmol) 3 5 "eft fetl 

* y -;K<gffi L fc 0 «UK«r|ft'jBE««lff . #f m L I, S: 
v? 31 f - /u .t - x T- i5fe ft L , 6&*&5fc£LT{t;"a-^7 f Sr 3 
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8 8 

Omg (0. 0 9 7 4 m m o 1 , Ifc 3* 8 9 % ) # 0 

±1BO#%0J2 6~3 5 33 £ # ft 16 0U 5 J: 1 6 K IE 

3) &#3gB©fl:£4fc ({^#16 f) *5 J: tf* wgfcfl-iuit 
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COOEt 



(IS, 2R) 



3 2 

3 2a (IS. 2R, 2' S) 
3 2b (IS, 2R, 2' R) 





3 5 

(IS, 2R, 2' S) 



3 6 

(IS, 2R. 2' S) 
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CO N s 



NEt a 
3 7 

(IS, 2R, 2' S) 




CO NH-Boc 



NEtj 
4 1 

(IS. 2R, 2' S) 




(IS, 2R. 2* S) 
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CO N 3 
NEt, 



38 

(IS, 2R, 2' S) 




CO NH-Boc 
NEt, 




CH=CH S 



CO NH, 
NEt, 

6 f 

(IS, 2R. 2' S) 



4 0 

(IS. 2R, 2' S) 
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2 6 ~ 3 5 & £vmnw i 's'n «t v i 6 t#U5 
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ft 2 

{fc-£«a 'H-NMR (CDC 1 3 ) 6 : 



•1 (100MHz) 1. 35 (1H. dd. J = 4. 6Hz, 4. 9 
Hz), 1. 64 ( 1 H, dd, J=4. 9Hz, 7. 7Hz), 
2. 55 (1H, ddd, J = 4. 4Hz. 4. 6Hz. 7. 7H 
z), 4. 2 7 (1H, d. J=9. 0Hz), 4. 4 7 ( 1 H, 
dd. J = 4. 4Hz, 9. OHz). 7. 34 ( 5 H, m) 



2 (400 MHz) 0. 91 (3H, t. J =7. 3Hz), i. 0 
8 (1H, dd, J=4. 9Hz, 6. 3Hz), 1. 14 (3H 
, t, J=7. 3Hz), 1. 55 (lH.-dddd, J = 4. 9 
Hz, 6. 3 Hz, 8. 8Hz, 10. 3Hz), 1. 6 5 ( 1 H 
, dd, J=4. 9Hz, 8. 8Hz), 3. 17 ( 1 H, ddd 
. J=2. 4Hz, 10. 3Hz, 12. 2Hz), 3. 32-3 
. 56 (4H, m) , 4. 40 ( 1 H, ddd, J=4. 9Hz, 
11. 2Hz, 12. 2Hz), 4. 74 ( 1 H, d d, J = 2. 
4Hz, 11. 2Hz), 7. 19-7. 3 2 ( 5 H, m) 



3 ( 2 7 0MHz) 0. 69 ( 3 H, t, J=7. 1Hz). 1. 1 
1 (3H. t, J=7. 1Hz), 1. 71 (1H, dd, J=5 
. 5Hz, 8. 5Hz), 2. 28 ( 1 H, d d, J = 5. 5Hz 
, 6. OHz), 2. 50 ( 1 H, ddd, J=6. OHz. 6. 
OHz, 8. 5Hz), 3. 12-3. 52 ( 4 H, m), 7. 2 
3-7. 3 8 (5H, m) , 9. 0 5 ( 1 H, d, J = 6. OHz 
) 

(&Htr&<) 
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4 a 


( 4 0 0 MHz) 0. 93 (3 H, t. J=7 3Hz).l 0 
3 (1H, dd. J=5. 8Hz, 6. 1Hz). 1. 14 (3H 
, t, J=7. 3Hz) , 1. 27 (1H, m) . 1. 31 (3H 
d. J=6. 3Hz), 1. 67 (1H. d d, J=5. 8Hz, 
8. 5 Hz) , 3. 2 8 - 3. 5 5 ( 5 H, m) . 7. 4 ( 5 H, 
m) 


4 b 


( 4 0 0MHz) 0. 93 ( 3 H. t. J=7. 1Hz), 1. 0 

0 (3H, t, J = 7. 6Hz). 1. 06 (1H, dd, J = 5 
. 9 Hz), 1. 14 (3 H, t, J=7. 1Hz), 1. 26 ( 

1 H. m) , 1. 6 7 (3H, m) , 3. 0 7 ( 1 H, m) , 3. 
3 3 - 3. 5 5 ( 4 H, m) , 7. 15-7. 31 ( 5 H. m) 


8 a 


( 5 0 0 MHz) 0. 87 ( 3 H, t. J = 7. 0Hz), 1. 1 

), 2. 21-2. 2 6 ( 1 H, m) . 2. 3 9 (3 H, s), 2 
. 44 (1H. dd, J=7. 0Hz, 7. 0Hz), 3. 22- 
3. 29 (2H. m) , 3. 38 ( 1 H. d q, J=7. 0Hz, 
14. 0Hz), 3. 45 (1H, dq, J=7. 0Hz, 14. 
0Hz) , 7. 2 6 - 7. 3 5 ( 5 H, m) 


8 b 


( 5 0 0 MHz) 0. 88 ( 3 H, t, J = 7. 0Hz), 1. 0 
8 (3H, t, J=7. 0Hz), 1. 14 (3H, t. J=7. 
OHz), 1. 7 0 ( 1 H, dd, J = 5. OHz,. 7. 5Hz) 
, 2. 23 (1H, dd, J=5. OHz, 6. 5Hz), 2. 4 
2 ( 1 H, dd, J=6. 5Hz, 7. 5Hz), 2. 60 (1H 
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, dq, J=7. OHz, 17. 5Hz) , 2. 79 (1H. dq 
, J = 7. OHz, 17. 5Hz), 3. 18-3. 26 (2H, 
m) , 3. 3 7-3. 5 1 ( 2 H, m) , 7. 2 5 - 7. 3 5 (5 
H, m) 



9 a 



( 5 0 0 MHz) 0. 7 6 ( 3 H, t. J = 7. OHz), 1. 1 
2 (3H, t, J=7. OHz), 1. 27 ( 3 H, d, J=6. 
5Hz), 1. 39-1. 4 6 ( 2 H. m) , 1. 49-1. 51 

( 1 H, m) , 3. 0 0 ( 1 H, brs), 3. 23-3. 35 ( 
2H, m). 3. 41 (1H, dq, J=7. OHz. 14. OH 
z), 3. 48 (1H, dq, J=7. OHz. 14. OHz). 
7. 2 0 - 7. 3 0 ( 5 H. m) 



9 b 



( 5 0 0 MHz) 0. -7 5 ( 3 H. t. J=7. OHz), 1. 0 
0(3H, t, J=7. 5Hz). 1. 12 (3 H, t , J = 7 . 
OHz), 1. 38-1. 4 4 ( 2 H, m) , 1. 51-1. 66 

( 3 H, m) , 2. 9 6 ( 1 H, brs), 3. 2 6 ( 1 H, dq 
. J = 7. OHz, 14. OHz), 3. 31 ( 1 H, dq, J = 
7. OHz, 14. OHz), 3. 40 ( 1 H, dq, J=7. 0 
Hz, 14. OHz). 3. 47 ( 1 H, dq, J=7. OHz. 
14. OHz) , 3. 9 8 - 4. 0 0 ( 1 H. m) , 7. 18-7 
. 3 1 (5H, m) 



5 a 



( 2 7 0MHz) 0. 37 ( 3 H, t. J=7. 1Hz), 0. 9 
1 (1H, dd. J=4. 9Hz. 9. 1Hz), 1. 11 (3H 
, t, J=7. 1Hz). 1. 45 (3H, d, J=6. 6Hz) 
, 1. 61 (1H, dd, J = 4. 9Hz. 6. 6Hz), 1. 9 

(&SK&0 
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C f 1 LI J J H T — D fi U 7 Q 1 TT _ q (} TT _\ 

D will aaui 0 o . o nZ, y, lriz, 9. brizj, 
2. 9 6 - 3. 7 5 ( 5 H, m) , 7. 26 ( 5 H, m) 


5b 


(100MHz) 0. 36 (3H, t, J=7. 0Hz). 0. 8 
4-1. 20 (7H, m) . 1. 5 4 - 2. 0 8 ( 4 H, m) , 2 
. 6 8 - 3. 8 8 ( 4 H. m) , 7 . 2 7 ( 5 H,' m) 


1 0 a 


( 5 0 0MHz) 0 . 69 (3 H. t, J=7. 0Hz), 1. 1 
1 (3H, t, J=7. 0Hz), 1.4 8 - 1. 5 2 ( 3 H. m 

\ 1 r 1 /ft TT J T o c T T — \ o * n / < TT 1 

) , l. 5 1 ( 3 ri, a, J— 6. 5Hz), 3. 18 (1H, d 
q, J=7. 0Hz, 14. 0 Hz). 3. 2 3 ( 1 H, dq. J 
= 7. 0Hz, 14. 0Hz), 3.3 3 - 3. 38 (1 H, m) 
. 3. 45 (1H, dq, J=7. 0Hz, 14. 0Hz), 3. 
4 9 (1H, dq, J = 7. 0Hz, 14. 0Hz), 7. 20- 
7. 3 2 (5 H, m) 


1 0 b 


(500 MHz) 0. 69 (3H. t, J = 7. 0Hz), 1. 0 

4 (3H. t, J=7. 5Hz), 1. 1 1 (3H, t, J=7. 
0Hz). 1. 47-1. 71 (4H, m) . 1. 98-2. 04 
( 1 H, m) , 3 . 12-3. 2 6 ( 3 H, m) . 3 . 45-3. 

5 3 (2H, m) , 7. 2 0 - 7. 3 2 ( 5 H, m) 


6 a 


(400 MHz) 0. 82 (3 H. t, J = 7. 3 Hz)., 1. 0 
9 (1H, dd, J = 4. 9 Hz, 6. 8 Hz), 1. 13 (3 H 
. t, J = 7. 3Hz), 1. 19 (3H, d, J=6. 4Hz) 
, 1. 24 (1H, ddd, J=6. 8Hz, 8. 8Hz, 9. 3 
Hz), I. 4 2 ( 1 H, d d, J=4. 9Hz, 8. 8Hz), 
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2. 55 (1H, dq, J = 6. 4Hz, 9. 3Hz), 3. 22 
-3. 6 0 (4H, m) 



6 b 



( 5 0 0 MHz) 0. 8 1 (3H, t, J=7. 0Hz), 0. 9 
5(3H. t, J = 7 . 5 H z ) , 1. 11-1. 1 5 ( 4 H, m 
) , 1 . 17-1. 3 0 ( 1 H, m) , 1.4 5 - 1. 5 5 ( 2 H 
, m) , 1 . 5 9 - 1. 6 7 ( 1 H, m) , 2 . 31-2. 3 4 ( 
3H, m) , 3. 26 ( 1 H, dq, J=7. 0Hz, 14. OH 
z) , 3. 29 (1H, dq, J= 7. OHz, 14. 0Hz), 
3. 45 (1H, dq, J=7. OHz, 14. OHz), 3. 5 
7 (1H, dq, J=7. OHz, 14. OHz), 7. 16-7 
. 2 9 (5H, m) 



1 1 a 



(400 MHz) 0. 52 (3 H, t, J=7. OHz), 1. 0 
3 (1H, dd, J=4. 5Hz, 9. OHz), 1. 10 (3H 
, t, J=7. OHz), 1. 29 (3H, d. J=6. 5Hz) 
, 1. 4 5 (2H, brs), 1. 55 ( 1 H, d d, J=4. 5 
Hz, 6. 5Hz), 1. 66 (1H, ddd, J=6. 5Hz. 
8. 5Hz, 9. OHz), 2. 67 ( 1 H, dt. J=6. 5H 
z, 8. 5Hz), 3. 04 (1H. dq, J=7. OHz, 14 
. OHz), 3. 15 (1H, dq, J=7. OHz, 14. OH 
z) , 3. 5 2 ( 1 H, dq, J=7. OHz, 14. OHz), 
3. 59 (1H. dq, J=7. OHz, 14. OHz). 7. 1 
7-7. 3 1 (5 H, m) 



lib ( 4 0 0 MHz) 0. 52 (3 H, t, J=7. OHz), 1. 0 
0(3H, t, J=7. OHz), 1. 00-1. 0 5 ( 1 H, m 
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) . 1 . 4 4 - 1. 5 3 ( 1 H. m) , 1 . 59-1. 61 ( 3 H 
, m) , 1. 71-1. 8 3 ( 2H, m) , 2. 45-2. 52 ( 
1 H, m) . 3. 04 (1H. d q, J=7. 0Hz, 14. OH 
z) , 3. 11 (1H, dq, J=7. 0Hz. 14. 0Hz). 
3. 5 3 - 3. 6 2 ( 2 H, m) , 7. 17-7. 30 ( 5 H, m 
) 


7 a 


( 4 0 0 MHz) 0. 92 ( 3 H, t, J = 7. 3Hz), 1. 0 
5 (1H, dd, J=5. 9Hz, 6. 4Hz), 1. 10 (3H 
, t, J=7. 3Hz) , 1. 60 (1H, ddd, J=6. 4H 
z. 9. 3Hz, 10. 7Hz), 1. 73 ( 3 H, d, J=6. 
6Hz), 1. 85 (1H, dd, J=5. 9Hz. 9. 3Hz) 
, 2. 7 9 (1H, dq. J =6. 6 Hz, 10. 7 Hz), 3. 
25-3. 5 0 ( 4 H, m) . 7. 17-7. 31 ( 5 H. m) , 
8. 9 9 (3H, b r s) 


7 b 


(4 0 OMHz) 0. 90 (3H, t, J = 7. 3Hz), 1. 1 
0 (7H, m) , 1. 49 ( 1 H. ddd, J=6. 4Hz, 8. 
8Hz. 9. 8Hz). 1. 9 2 ( 1 H, dd. J=5. 9Hz, 
8. 8 Hz) , 2. 11 ( 1 H, m) , 2. 3 6 ( 1 H, m) . 2 
. 6 2 (1H, ddd, J=4. 9Hz, 9. 8Hz, 9. 8Hz 
). 3. 24-3. 4 7 ( 4 H, m) . 7. 19-7. 31 (5H 
, m) , 9. 0 3 (3H, b r s) 


1 2 a 


(5 0 OMHz) 0. 75 (3 H. t, J = 7. OHz), 1. 0 
9 (3H, t, J=7. OHz), 1. 55 ( 1 H. d d, J = 5 
. 5Hz, 5. 5Hz). 1. 6 0 - 1. 7 0 ( 2 H, m) , 1. 
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65 (3H, d. J=6. 5Hz), 3. 21-3. 30 ( 2 H, 
m), 3. 35-3. 5 0 ( 3 H. m) , 7 . 19-7. 29(5 
H, m), 8. 58 (3 H, brs) 


1 2 b 


(500MHz) 0. 75 (3H, t. J=7. 0Hz), 1. 0 
9 (3H, t, J = 7. 0Hz), 1. 20 (3H, t, J=7. 
5Hz), 1. 51-1. 5 9 (2H, m) , 1. 72-1. 74 

( 1 H, m) , 1. 94-2. 0 3 ( 1 H, m) , 2. 26-2. 
3 1 ( 1 H. m) , 3 . 16-3. 2 8 ( 3 H, m) . 3 . 3 9 ( 
1 H, dq, J=7. OHz, 14. OHz), 3. 43 ( 1 H, 
dq, J = 7. OHz, 14. OHz), 7. 18-7. 3 0 '(5 
H, m) , 8. 5 5 (3H, brs) 


4 c 


( 5 0 0MHz) 0. 93 ( 3 H, t, J=7. OHz), 1. 0 
5 (1H, dd, J=6. OHz), 1. 14 (3H, t, J=7 
. OHz), 1. 26 (1H, ddd, J=6. 5, 9. 0, 9. 
OHz), 1. 3 9 - 1. 7 0 (5H, m), 3. 12-3. 17 
( 1 H, m) , 3. 32-3. 5 5 ( 4 H. m) , 7. 18-7. 
3 0 ( 5 H, m) , 5 . 4 1 ( 1 H, s ) 


4 d 


(500 MHz) 0. 90-0. 9 4 ( 9 H. m) , 1. 04(1 
H, dd, J=5. 5, 7. OHz), 1. 14 (3 H, t, J = 
7. OHz), 1. 24 ( 1 H. ddd, J=7. 0, 9. 0, 9 
. OHz). 1. 37 (1H, ddd, J=5. 0, 8. 5, 13 
. 5Hz). 1. 61 (1H, ddd, J = 5. 0. 8. 5, 13 
. 5Hz), 1. 88 ( 1 H, m) , 3. 20 ( 4 H. m) , 5. 
4 2 ( 1 H, s) , 7. 1 8 - 7. 2 9 ( 5 H, m) 
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5c ( 5 0 0MHz) 0. 37 ( 3 H. t, J=7. 0Hz) , 0. 9 
3 - 0 . 9 8 ( 4 H. m) , 1 . 1 2 ( 3 H, t , J - 7 . 0 H z 
), 1. 43-1. 51 ( 1 H. m) . 1. 53-1. 6 0 ( 1 H 
, m) , 1. 66 (1H, dd, J = 5. 5Hz), 1. 72-1 
. 7 7 (2H, m) , 1 . 9 6 ( 1 H, d d d, J = 5. 5, 9. 
5, 10. OHz). 2. 9 0 (1H. dt, J=7. 0. 14. 
OHz). 3. 17 (1H. dq, J=7. 0. 14. OHz), 
3. 5 3 ( 1 H, dq, J=7. 0, 14. OHz), 3. 71 ( 
1H, dq, J=7. 0, 14. OHz). 7. 2 0 - 7. 3 2 ( 
5H, m) 



5 d C 5 0 0MHz) 0.37 ( 3 H, t , J = 7 . OHz). 0.9 
2(3H. d. J = 6. 5 Hz) , 0. 9 5 (1H. dd. J = 5 
. 0, 9. 5 H z ) , 0 . 97 (3 H. d, J=6. 5Hz). 1 
. 12 (3H. t. J=7. OHz), 1. 54 ( 1 H, d d d, 
J=4. 5. 9. 0, 14. OHz), 1. 65 ( 1 H, dd, J 
= 5. 0. 6. 5Hz), 1. 74 ( 1 H, ddd, J=5. 0, 
9. 5, 14. OHz), 1.8 3 - 1. 9 0 ( 1 H. m) , 1. 
96 (1H, ddd. J=6. 5. 9. 5, 9. 5Hz). 2. 9 
2 (1H. ddd. J=4. 5. 9. 5. 9. 5Hz), 3. 03 
(1H, dq. J=7. 0. 14. OHz). 3. 16 ( 1 H. d 
q. J=7. 0, 14. OHz), 3. 53 ( 1 H. dq, J = 7 
.0. 14. OHz) . 3. 7 1 (1H. dq. J=7, 1 4. 0 
Hz). 7. 20-7. 32 (5 H, m) 



6c (5 0 OMHz) 0. 8? ( 3 H. t. J=7. OHz), 0. 9 
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3 ( 3 H. t . J = 7 . 0Hz) , 1 . 11-1. 14 ( 4 H, m 
) , 1. 2 2 - 1 . 2 7 ( 1 H. m) . 1. 36-1. 5 8 ( 5 H 
, m) , 2. 4 2 - 2. 4 8 ( 1 H, m) , 2. 5 0 (2H, br 
s), 3. 2 4 - 3. 3 2 (2H, m) , 3. 44 (1H, d q, 
J=7. OH z, 14. OHz), 3. 5 6 ( 1 H, dq. J = 7 
. OHz, 14. OHz), 7. 16-7. 2 9 ( 5 H, m) 



(5 0 0MHz) 0. 82 ( 3 H, t. J=7. OHz). 0. 8 
8 (3H, d, J=6. 5Hz), 0. 93 ( 3 H. d, J=6. 
5Hz), 1. 11 (1H, dd, J =5. 5, 7. OHz). 1 
. 13 (3 H. t, J =7. OHz), 1. 22 ( 1 H. ddd. 
J=7. 0, 9. 0. 9. OHz). 1. 3 3 - 1. 4 7 ( 3 H, 
m) , 1. 7 4-1. 81 (1H, m), 2. 09 (2 H, brd 
). 2. 46 (1H, ddd. J=5. 0. 9. 0. 9. OHz) 
. 3. 28 (1H. dq, J=7. 0, 14. OHz), 3. 31 

(1H. dq. J =7. 0, 14. OHz), 3. 44 ( 1 H, d 
q, J=7. 0, 14. OHz). 3. 5 7 ( 1 H, dq, J=7 
. 0, 14. OHz) , 7. 17-7. 2 9 ( 5 H, m) 



7 c 



( 5 0 0 MHz) 0. 90 (3H, t, J=7. OHz). 1. 0 
6-1. 0 9 (1H, m), 1. 10 (3H, t. J=7. 5 Hz 
), 1. 4 4 - 1. 6 5 ( 3 H. m) , 1. 90 ( 1 H, d d, J 
= 5. 5 Hz, 8. 5 H z) , 2. 11 ( 1 H. m) , 2. 0 1- 
2. 09 (1H, m) , 2. 24-2. 31 ( 1 H. m). 2. 6 
6-2. 71 (1H, m) . 3. 2 5 - 3. 4 6 ( 4 H, m) . 7 
. 2 0 - 7. 3 0 ( 5 H, m) . 9. 06 ( 3 H, brs) 



WO 95/22521 



7 d 
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1 0 1 

(5 0 OMHz) 0. 8 9 (3 H, t. J=7. OHz), 0. 9 
5 (3H, d, J=6. 5 Hz), 1. 0 8 ( 1 H. dd, J=6 
. 5. 12. 5Hz), 1. 10 (3H, t, J = 7. 0Hz), 
1. 53 (1H. ddd. J=6. 5, 9. 5, 9. 5Hz), 1 
. 88-2. 0 3 ( 3 H. m) , 2. 13-2. 1 9 ( 1 H, m) 
, 2. 7 2 - 2. 8 0 ( 1 H. m) , 3. 2 9 ( 1 H, d q, J = 
7. 0, 14. OHz). 3'. 34-3. 47 (3 H. m) , 7. 
19-7. 3 0 (5H, m) , 9. 07 (3 H. brs) 



4 e 



( 5 0 0 MHz) 0. 95 (3H, t, J=7. OHz), 1. 1 

8 (3H, t, J=7. OHz), 1. 2 4 — 1 . 3 0 (lH,*m 

), 1. 53-1. 5 8 ( 1 H, m) , 1. 73-1. 7 6 ( 1 H 

, m) , 4. 25 (1H, d, J=9. 5Hz), 7. 20-7. 
5 0(1 O H, m) 



5 e 



( 5 0 0 MHz) 0. 18 (3H, t, J=7. OHz), 1. 1 
0(3H, t, J = 7. OHz), 1. 15-1. 2 7 (1H, m 
), 2. 0 3 (1H, dd, J=5. 5, 5. 5Hz), 2. 06 
-2. 1 5 (1 H, m) , 2. 37-2. 4 4 ( 1 H, m) , 2. 
9 2 - 3. 0 2 ( 1 H, m) , 3. 2 0 - 3. 2 8 ( 1 H, m) , 
3. 2 9 - 3. 3 9 ( 1 H, m) , 4. 30 ( 1 H, d, J=9. 
OHz), 7. 20-7. 4 8 ( 1 OH, m) 



6 e 



(500 MHz) 0. 0 0 (3 H, t, J=7. OHz), 0. 9 
7 (1H, dd, J=4. 5, 9. 5Hz), 1. 08 ( ( 3 H, 
t, J=7. OHz), 1. 77 (2 H, brs), 1. 80-1 
. 9 0(2 H, m) . 2. 40-2. 45(1 H,m), 2. 83 

(ftHll&O 
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- 2. 8 7 ( 1 H, m) . 3. 10-3.16 ( 1 H. m) , 3. 
2 4 - 3. 2 8 (.1 H, m) , 3 . 5 9 - ( 1 H. d, J = 9 . 0 
Hz) , 7. 10-7. 4 0 (1 OH, m) 



( 5 0 0MHz) 0. 18 (3H, t, J = 7. OHz), 1. 0 
1 (3H, t. J=7. 0Hz), 1. 07-1. 14 (1H, m 
) , 1. 81-1. 9 3 ( 1 H. m) , 2. 07-2. 17 ( 1 H 
, m), 2. 47-2. 5 2 ( 1 H, m) , 2. 8 7 (1H, dq 
, J=7. 0, 14. OHz), 3. 09 (1H. dq, J = 7. 
0, 14. OHz), 3.. 2 0 (1H, dq, J=7. 0, 14'. 
OHz), 4. 03 (1H, d. J=10. OHz), 7. 11- 
7. 26 (8H, m) , 7. 58 ( 2 H, d, J=7. 5Hz), 
8 . 9 1 ( 3 H, brs) 




3 2a 



( 5 0 0 MHz) 0. 89 (3H, t, J = 7. OHz), 1. 1 
4 (3H, t, J=7. OHz), 1. 17 ( 1 H, dd, J=5 
. 5, 6. 5Hz), 1. 27 (3H, t, J=7. OHz), 1 
. 3 7 (1H, ddd, J=6. 5, 8. 5, 9. OHz), 1. 
63 (1H, dd. J=5. 5. 8. 5Hz), 2. 58 ( 1 H, 
dd, J=6. 0,15. OHz). 2. 7 0 ( 1 H. dd, J = 
7. 5, 15. OHz), 3. 34 ( 1 H. dq, J=14. 0, 
7. OHz), 3. 35 ( 1 H. dq, J=14. 0. 7. OHz 
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) . 3. 4 3 ( 1 H, d q, J= 1 4. 0, 7. 0 Hz) , 3. 5 
1 (1H, dq, J=14. 0, 7. 0Hz), 3. 62-3. 6 
7 (1H. m) , 4. 16 (2H, q, J=7. 0Hz) . 5. 4 
0 (1H, br s) , 7. 1 9-7. 3 0 (5H, m) 



3 2b 



( 5 0 0 MHz) 0. 80 (3H, t, J=7. 0Hz). 1. 1 
1 (3H, t, J=7. OHz), 1. 25 (3H, t, J=7. 
OHz). 1. 38 (1H, ddd, J=6. 5, 6. 5, 9. 0 
Hz), 1. 48 (1H, dd, J=5. 5, 5. 5Hz). 1. 
57 (1H. dd, J=5. 5, 9. OHz), 2. 61 ( 1 H. • 
dd. J=8. 5, 16. OHz), 2. 8 7 01 H, d d. J = 
4. 0, 16. OHz), 3. 25-3. 51 ( 4 H, m) , 3. 
4 3 (1H, d J = 4. OHz), 4. 15 ( 1 H, q, J =7. 
OHz) , 4. 26-4. 3 0 ( 1 H, m) , 7.19-7. 31 
(5H, m) 



3 3 



( 5 0 0MHz)' 0. 92 ( 3 H, t, J=7. OHz), 1. 0 
5 (1H, dd, J=5. 5, 6. 5Hz), 1. 15 ( 3 H, t 
, J = 7. OHz), 1. 33 (1H, ddd, J=6. 5, 8. 
5, 9. OHz), 1. 71 ( 1 H, dd, J=5. 5, 8. 5H 
z). 1. 81-1. 9 3 (2H, m) , 2. 61 (1H, brs 
), 3. 32-3. 5 3 ( 5 H, m) , 3. 79-3. 87 (2H 
, m) , 5 . 8 3 ( 1 H, brs). 7 . 17-7. 3 5 ( 5 H, 
m) 



3 4 



( 4 0 0MHz) 0. 91 (3H, t, J=7. OHz). 1. 0 
3 (1H, dd, J = 5. 5, 6. 5Hz), 1. 13 ( 3 H. t 

(KHdiffiO 
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. J = 7. OHz), 1. 18 (9H, s) , 1. 29 ( 1 H. d 
dd, J=6. 5, 8. 5, 9. OHz), 1. 70 (1H, dd 
, J = 5. 5, 8. 5 Hz), 1. 89-2. 03 ( 2 H, m) , 
3. 23-3. 28 (1H, m) , 3. 31-3. 46 ( 3 H. m 
), 3. 51 (1H, dq. J=14. 0, 7. OHz), 4. 2 
4 (2H, t. J=6. 5 Hz), 7. 20-7. 31 (5H. m 
) 



( 5 0 0 MHz) 0. 41 (3H, t, J=7. OHz), 1. 0 
6 (1H, dd, J = 5. 0, 9. OHz), 1. 1 2 ( 3 H, t 
, J=7. OHz), 1. 21 (9H, s), 1. 59 (lH. d 
d, J=5. 0, 6. 5Hz), 1. 92(1H, ddd, J=6 
. 5, 9. 0, 9. 5Hz), 1. 98-2. 13 ( 2 H. m) , 
3. 0 7 (1 H. d q. J = 1 4. 0. 7. OHz) , 3.11- 
3. 1 5 (1H. m) , 3. 1 9 ( 1 H. dq, J=l 4. 0, 7 
. OHz), 3. 49 ( 1 H, dq, J = l 4. 0, 7. OHz) 
. 3. 6 7 ( 1 H, dq, J=14. 0, 7. OHz), 4. 19 
-4. 29C2H, m), 7. 21-7. 3 2 ( 5 H, m) 



3 6 



( 5 0 0 MHz) 0. 44 ( 3 H, t, J=7. OHz). 1. 1 
3(3H, t , J= 7. OHz), 1. 10-1. 1 4 (1H, m 
), 1. 58 (1H, dd, J=5. 5, 6. OHz), 1. 83 
(1H, brs), 1. 8 7 - 2. 0 8 ( 3 H, m) , 3. 08 ( 
1 H, dq, J=14. 0, 7. OHz), 3. 18-3. 29 ( 
2H, m) , 3. 50 ( 1 H, dq, J=14. 0, 7. OHz) 
. 3. 6 5 ( 1 H, dq, J=14. 0, 7. OHz), 3. 84 
(2H, t. J=6 OHz), 7. 21-7. 33 (5H, m) 

(^Sfr^O 
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37 (500 MHz) 0. 49 (3H, t, J = 7. 0Hz), 1. 1 
0(3H, t, J = 7. 0Hz), 1. 2 0 ( 1 H, dd, J = 5 
. 0, 9. 5Hz), 1. 41 (1H, d d, J=5. 0, 6. 5 
Hz), 1. 68 (1H, ddd, J=6. 5, 9. 5, 9. 5H 
z) , 1. 92-1. 9 9 ( 1 H, m) , 2. 03-2. 10(1 
H. m) , 2. 4 5 (3 H, s) , 3. 0 9 ( 1 H, d q, J = 1 
4. 0, 7. 0Hz). 3. 19-3. 2 6 ( 2 H. m) , 3. 4 
6 (1H, dq, J=14. 0, 7. OHz), 3. 55 ( 1 H, 
dq, J=14. 0, 7. OHz). 4. 11-4. 16 ( 1 H. ■ 
m), 4. 19-4. 2 4 (1H, m), 7. 2 2 - 7. 3 6 (7 
H, m) . 7. 8 0 (2H, d, J= 8. OHz) 



38 (500MHz) 0. 41 (3H, t, J=7. OHz), 1. 0 
1 (1H, dd, J=5. 0, 9. 5 Hz), 1. 13 (3 H, t 
, J=7. OHz), 1. 54 (1H, dd, J=5. 0, 6. 5 
Hz), 1. 8 7 (1H, ddd, J=6. 5, 9, 5, 9. 5H 
z). 2. 02-2. 11 ( 2 H, m) , 2. 91-2. 97(1 
H, m) , 3. 0 2-3. 1 5 ( 3 H, m) , 3. 2 0 ( 1 H, d 
q, J=14. 0, 7. OHz), 3. 50 ( 1 H, dq, J=l 
4. 0, 7. OHz), 3. 64 ( 1 H, dq, J-14. 0, 7 
. OHz), 7. 20-7. 31 ( 8 H, m) , 7. 51-7. 5 
3 (2H, m) 



3 9 ( 5 0 0MHz) 0. 83 ( 3 H, t, J = 7. OHz), 1. 0 
9 ( 1 H, d d , J = 5 . 0 , 6 . 5 H z ) , 1 . 1 3 ( 3 H, t 
, J=7. OHz), 1. 20 (1H, ddd, J=6. 5, 9. 
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0, 9. 5Hz) , 1 . 4 9 ( 1 H, d d, J= 5. 0, 9. OH 
z) , 1. 85-2. 01 (2H, m) , 2. 2 2 ( 2 H, brs 
), 2. 54 (1H. ddd, J = 5. 0, 8. 0. 9. 5Hz) 
, 2. 99 (1H, ddd. J=6. 5. 9. 5, 12. 0Hz) 
, 3. 0 9 ( 1 H, ddd, J=5. 5, 9. 5, 12. OHz) 
. 3. 28 (1H, dq, J=14. 0, 7. OHz), 3. 31 
(1H, dq, J-14. 0, 7. OHz), 3. 42 ( 1 H, d 
q, J=14. 0, 7. OHz). 3. 53 (1 H, dq, J=l 
4. 0, 7. OHz), 7. 17-7. 6 9 (1 OH, m) 



4 1 



(5 0 0MHz) 0. 5 7 ( 3 H. brt), 1 . 13 ( 3 H/ t 
, J=7. OHz) , 1. 19-1. 3 4 (2H, m) , 1. 4 1 

(9H, s) , 1. 7 2 - 1. 7 8 ( 1 H. m) , 2. 0 3-2. 
12 OH, m) , 2 . 3 2 - 2. 4 2 C 1 H, m) , 2 . 9 2 ( 
1H, ddd, J=7. 0, 9. 0, 12. OHz), 3. 01 ( 
1H, ddd, J=5. 0. 9. 5, 12. OHz), 3. 0 6- 
3. 1 5 (1 H, m) , 3. 2 7 (1 H, dq, J = 1 4. 0, 7 
. OHz). 3. 38 ( 1 H. dq, J=14. 0. 7. OHz) 
, 3. 4 4 - 3. 5 2 ( 1 H. m) , 3. 56 ( 1 H, d q, J = 
14. 0, 7. OHz), 4. 9 4 ( 1 H. brs), 7. 17- 
7. 29 (8H, m) . 7. 4 7 - 7. 4 9 (2 H, m) 



(500 MHz) 0. 54 (3H. brt, J = 7. OHz), 1 
. 12-1. 2 0 ( 1 H, m) , 1 . 1 3 ( 3 H, t , J = 7 . 0 
Hz), 1. 42 (9 H, s), 1. 46-1. 5 0 ( 1 H, m) 
. 1. 8 3 (1H, dd, J =8. 0. 16. OHz), 3. 07 

(1H. dq, J=14. 0, 7. OHz), 3. 32 ( 1 H, d 

(&MK&<) 
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q. J=14. 0, 7. 0Hz), 3. 36 ( 1 H, d q. J=l 
4. 0, 7. OHz). 3. 61 (1H, d q. J=14. 0. 7 
. 0Hz), 3. 8 0 - 3. 9 0 ( 1 H, m) , 4. 94 ( 1 H, 
brs), 5. 11 (1H. d. J = 1 0 . 5 Hz) , 5. 20 ( 
1H. d, J=17. 0Hz), 6. 03-6. 10 ( 1 H, m) 
, 7. 18-7. 3 0 (5H. m) 


6 f 


(500MHz) 0. 83 (3H, t, J=7. OHz). 1. 1 
4 (3H, t, J = 7. OHz), 1. 15 ( 1 H, dd, J=5 
. 5. 6. 5Hz), 1. 31 (1H, ddd. J=6. 5, 9.- 
0. 9. 5Hz), 1. 48 (1H, dd, J=5. 5, 9. OH 
z) , 2. 1 4 (2H, brd), 2. 98 ( 1 H, d d, J=6 
. 5, 9. 5Hz), 3. 29 ( 1 H, dq, J=14. 0, 7. 
OHz). 3. 30 C1H. dq, J=14. 0, 7. OHz) , 
3. 4 5 ( 1 H, dq, J = 1 4. 0, 7. OHz), 3. 57 ( 
1H, dq, J=l 4. 0, 7. OHz), 5. 06 ( 1 H, d, 
J=10. 5 Hz), 5. 21 (1H, d, J=17. OHz), 
5. 97 (1H, ddd, J=6. 5, 10. 5, 17. OHz) 
, 7. 17-7. 3 2 (5 H. m) 


7 f 


( 5 0 0 MHz) 0. 91 (3H, t, J=7. OHz). 1. 0 
9 ( 1 H, d d , J - 6 . 0, 6. 5Hz), 1. 11 (3H, t 
. J=7. OHz), 1. 72 (1H, ddd. J=6. 5. 9. 
0, 10. OHz), 1. 88 (1H, dd, J=6. 0, 9. 0 
Hz). 3. 20 (1H. dd, J=7. 0, 10. OHz), 3 
. 30 (1H, dq, J=14. 0, 7. OHz), 3. 34-3 
. 49 (3H. m) . 5. 42 ( 1 H, d. J=10. 5Hz), 
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5. 54 (1 H, d, J = 1 7. 5 Hz) , 6. 35 ( 1 H. dd 
d, J=7. 0, 10. 5. 17. 5Hz), 7. 20-7. 31 
(5H. m) , 9.2 0 ( 3 H. b r s) 
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